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i6 - The Nutritive Value of Yeast, Polished Rice and White Bread as Determined 

by Experiments on Man. — funk, Casimir, Lyle W. G, and Me C.'^key, Donald, in 
C, .operation with CaSpe Joseph and POKi.OP, J oseph, in T he Journalof Biolo^ual Chemistry. 

Vi I. XXVII, No. r, pp. 173-191., Bibliography of 23 publications, Baltimore, Md., 1916, 
Concerning the problem of a proitiii minimum, there are two distinct 
htcries ; Abderhalden and his school claim that, as the composition of the 
)ody and especially of the blood proteins, is so different from food proteins, 
he best protein minimum can be obtained by feeding proteins of the same 
■pedes; on the contrary, Hindhedk was able to show that, when using pota- 
oes as’ practically the only food, i gni. of the absorbed potato nitrogen is 
;quivalent tO I gni. of body nitrogen. One cause of discrepancy of opinion 
)- this question is that the importance of vitamines in metabolism has 
overlooked in most recent experiments. There must be a fixed ratio 
between the vitamine content and the carbodyhrate: if this ratio is destroyed , 
GGordered nutrition of the tissue cell occurs (i). 

Considering that heretofore the vitamines in foods have been disregarded 
in all nutrition experiments on man, the writers have performed on four iior- 

n'al men the experiments here described, in order to deternune primarily the 

iood value of a vitamine-frec diet as compared with one containing 
vitamines. The results are summarized as follows 

Yeast cannot very well be recommended as a sole protein source^ as a 
large part of the yeast nitrogen apparently has no food value. It is ba^> 
i~imi!ated and occaMoiis a rii^c of uric acid figures in the blood. The 

(Ulna recent paper of Abdsrh.cldek, Fodoe and Robe {Anhid Pdyrfeiesfr 

M.dx p 5.J. rghhoc findacomparativcstudyofthefoodvalneof potatoes as compared 

«U.,vtolc bread and white bread. The 

h.5 5..1 nitromi), higher with whole me.al bread {7-0 gm, nitrogen), and sUll highw with white 

tid ;;Sogcn). a possible reason txiiug tlnit the whitebreadwasdeficientu, vitammcs. 

[Abstract No. ftU] 
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amount of nitrogen which would be fully adequate in the form of potatoes waj 
proved to be insufficient with yeast. This also applies to the experiment; 
with white bread and white rice. The writers were unable to get a positivj 
nitrogen balance by the addition cf vit amine. 

In this field of nutrition research the authors’ studies have by 
means enabled them to pronounce a verdict that yeast possesses no valu, 
in dietetics. 

Problems of personal idiosyncrasy as to the taste of foods, methods o 
administration suitable for the particular individual, questions of amin) 
acid synthesis after the yeast protein und purine bases have entered tb 
organism, are all complex factors which must be taken into consideration 

617 - The Digestion of Aleurone Cells Incorporated in 85% Bread; ExperimeKi 
Made in France, — LAPic^iUe, L. and Lkgkndrk, a., in Comptes rcndus di's Sennc. 
tie la Societe de- Biologic, Vol. LXXXI, Xo. 5, pp. 217-220. Paris, ^ktiirch f), kjiS. 

Tlie envelope which encloses the wheat seed, the fragments cf whid 
more or less mixed with flour form the bran, contains on its inner surface th 
layer of aleurone cells. The authors' experiments confirm the fact, sIm 
first by PoGGiALE, then by Aim^: Girard that the eminently digestible ar 
nutritive contents of these cells are protected from the action of the (ligc>^ 
ive ferments by the cellulose walls. The authors found aleurone Cells in tli 
faeces of men and dogs after the iiigcsticii of wheat which had been roiig] 
ly ground, chopi^ed, or rolled after having been softened by soaking, T!; 
authors believe this fact should be extended to certain herbivorous aniinal 
as it was also observed in the guinea-pig and rabbit. 

This resistance to digestive ferments is, however, clearly comu eted wh 
the integrity of the walls. Baking does not affect the result, but, ncwrtb 
less, by rupturing the walls mechanically it is possible to render the nut: 
tive substances accessible to the action of the digestive juices. In bran* 
the first milling which does not pass a ISTo. 70 sieve, the walls of the layer! 
aleurone cefls are intact, and the aleurone thus resists baking and digestio: 
If, how^ever, the bran is re-milled so that most of it passes through a No. 
sieve, the walls of the aleurone cells retained by a No. 200 sieve are "t: 
intact, but nearly all of these break during baking, and, after digestio 
only the empty walls are found in the faeces, the contents having btt 
digested, as the authors proved experimentally. It is for this reason th: 
in bread made with 85 % flour, the bran of which is mixed with fi: 
flour and re-milled (as decreed in Prance at the present time) withou 
any systematic preparation, the greater part of the aleurone cells is digested 
thus increasing the total food value of the bread by i to 2 %. 

618 - Physiological and Pharmacological Studies on Coal Tar Colours. Experiment 

with Fat-Soluble Dyes. — Salant, William and Bencis, Robert (Pharmne 
LatM)nitory of the Bureau of Chemistry, U, S, Department of Agriculture, » 

in The J ournal of Vul. XXV^II, No. 2, pp 403-427, Biblioi'tiijihy 

20 publications. Baltimore. Md., 1916. 

Although synthetic dyes have played an important part ii the sttid; 
of biology and medicine, the behaviour of many of these compounds i 
the body is still imperfectly understood and the action of some of theiii: 

[IK-SIS] 
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.tiiely unknown. Owing to their extensive employment in numeions 
.lustnes and especially in the preparation of foods, this lack of satis- 
,ctoty information frequently proved to be a matter of serious import as 
aestioiis regarding their effect on health were often raised, but no de- 
ijite answer could be given in the jjreseiit state of our knowledge. 

The recognition of the need of a more intimate acquaintance with 
le reactions produced in the body by these compounds formed the start- 
ig point of these investigations. 

The present report embraces the results of experiments with fat- 
iliible dyes. The following compounds were employed, the commercial 
imes most commonly used and their numbers in vSchultz’s tables are’ 
ven at the right : — 

;nzciioazo- P - naphthyl- 


* Yellow A, B.** Benzeneazodimetliylaiiilim; Butter Yellow 32* 

jueneiizo- p - uaphthyl- 

Yellow O.B. Benzeneazoplieiiol .... Oil Yellow 

•nzciioazobenzeiieazo — 

^-n.'iphthol Su(.Lan lit 223* Benzene.izoresorcinol . . , Sudan G. 351=* 

jizeiieazo - ji-naphthol Sudan I 36* AinmoazobeiLzene . . . . Spirit Yello^v 31* 


* Schultz, Farbsiofftabdleti, Berlin, i;)!-}. 

** Heller and Mertz 

Rabbits were mainly used as subjects of the experiments, but observa- 
311 S with some dyes were also made on a few cats and on rats. The 
suits are summarized as follows: — 

Oil-soluble and water -in soluble dyes administered to different animals 
ere eliminated in the urine and in the bile. Elimination in the unne was 
iually inhibited in poisoning mth zinc or oil of chenopodium. 

Iw’o of the compounds of bcnzcncazophenol and benzeneazofesorcinol, 
liich were isolated from the urine of rabbits, proved to be conjugated 
ith glucuronic acid. 

^lost of the dyes were deposited in the adipose tissues ; staining of 
le nervous tissue, the kidney, and muscle was also observed in some ex- 
iriments. 

Ten to 15 hours after intravenous injection of 25 mgm. per kilo of 
inzeneazoresoreinol, the dye was still present in the blood. 

The toxicity of the different dyes was not pro^rounced even when 
rger doses were administered. 

Copper in Certain White Wines, in Chocolate and in Beans — See No. 685 of this 
Rcvii'W, 

j - Report on the Agricultural Control Stations of Holland for the Year 1916-1917. 

— Communicallun Irona the Dutch Minister for A^ciilture, iu Vinrsla^i^n cn ^fcdideclinr^cn 
van dt Dircctie van dvn Landbouw, 191?, No. 4, pp, 88 + Tables. The Hague, 1917. 

By Royal Decree of September 6, 1 91 5, the Ro5’al Agricttltural Stations 
Holland (“ Rykslandbouwproefstations ") were divided into 2 classes : 
periment stations and control stations. The experiment stations are at 
■oningen and Hoorn ; their reports are published regularly under the title 

[« 18-4 Si] 
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of “ Verslagen der landhouwkundige onderzoekingen van d& Rykslandbou' 
proefstations The bulletin under review contains the reports, for th 
year 1916-1917, of the following control stations : — Wageningo 
control of live stock feeding stuffs; Maci^iricht, control of manures ; Go?’ 
control of remedies against fungi, etc. ; Wageningen, seed control. 

WaGENINGEN station for the CONTROL OF FEEDING STUFFS. — Froi 
June I, 1916 to June i, 1917, 2467 samples were controlled by making gggj 
analyses. The report of this station records a certain number of casts 
of falsification, chiefly \vith regard to compound or concentrated food stuffs 
the majority of which are made up of products of absolutely no feedirc 
'value for live stock, but which are nevertheless sold at excessive prices 
this is why, whenever it is possible to obtain simple feeding stuffs, ibci: 
purchase should be advised in preft.reiice to that of any compound feed 

Maastricht control station. — From June i, 1910 to J<une i, igr- 
10027 samples of manures were controlled, 15983 analyses being niadc^ 
As with the preceding station, numerous cases of falsification were detected 
this station also advises farmers who wish to buy artificial manures, in spit 
of the high price, to require that the nitrogen should be present in eithi* 
ammoniacal or nitric form and that the phosphoric acid and potassiuii 
should be water soluble. On account of the lack of homogeneity of larg 
stocks of fertiliser the station advises the taking of several samples anditdi^ 
tributes a circular free of charge showing how the saiiqfies are best taken. 

Goes control station. — Trotn October i, 1916 to' June i, igi-, 
2 079 samples were examined, including 86 anticryptogamic substances a::d 
remedies against parasites, 1468 agricultural products, 243 soil and 58 wi- 
ter samples, 129 dairy products and 32 miscellaneous samples. 

Wageningen seed controi. station. — From June i, 1916 to Ju];l 
I, T917, 3783 samples w^ere controlled, thus giving an increase of 35% 0; 
the previous year's number. Owing to present conditions, the quality 0: 
the seeds was very variable. Regional agricultural committees usual]\ 
judge crops on the spot, calling “ seed suitable for sowing voo: 
den zaai geschikt zaad ") those that fulfil the required conditions and ar> 
suitable for cultivation ; those judged in this way by the official district agn 
cultural agent or a representative chosen by him are called “ first qiialit) 
seeds Judging on the spot is loo uncertain and can only give doubtin 
results ; for this reason it is now well understood that accurate and rigurou 
control is more than ever necessary at the present moment. 

CROPS AND CULTIVATION. 

621 - Method for Calculating the Length of the Growing Season at any Period of th 

Year and In any Locality. ~ Reeu, g. \vl, in the* Monthly Waithcr ! 

Vol. XL IV, Nu. <), pp. 5u<j-.5i2., WushingtfJii, 1916. 

To calculate the length of the growing season, it is customary to cour. 
the number of days elapsed between the average date of the last destructiv 
spiing frost and that of the first killing autumn frost, but, in acceptii- 
these average dates as they are the agriculturist would run great risk. 



AGRI C U LT U RAT, METEOROLOG Y 


653 


Xo shed ligliL on the question, the data may examined that have 
collected at the Keokuk vStation (Iowa, U. S. A.) where it was found that 
e average date of the last killing spring frost was April 15, that of the 
it killing autumn fiost was October 15, while the average length of 
e season without frosts (growing season) was 183 days. 

On analysing the statistics collected annually from 1872 to 1914, it 
ill be noted that; out of 43 years, 20 had spring frosts after April 15, so 
the degree of safety with regard to frost would be only 53 % in rela- 
to the average date. On the other hand the statistics for the whole of 
le United States tend in general to confirm the fact that crops suffer from 
,ring frosts every two years {50 % security) and at a dale after the average 
of the last killing frost. 

As for killing autumn frosts, they appeared in 21 years out of 43 
efore October 15, so that the degree of security, in relation to the average 
ate, varies round 50 %. 

Out of the 20 years without killing spring frosts after April 15, there 
;ere 8 with autumn frosts before October 15, so that only 12 years of 
lie entire, period, or 28%, really had 183 days without killing frosts, 
onnting from the average date of the last killir.g spring frost. 

To avoid risk of frosts , the farmer should sow or plant at a date sufiicient- 
V late so as to be sufficiently safe from spring frosts, but not so late as 
0 prevent ripen ii:g before there is risk of autumn frosts. Thus, as has been 
fiTcady seen, the knowledge of the average length of the frostlcss season 
;lone docs not suffice, nor does it correspond to the desired aim. 

The article under consideration gives data from which can be calcu- 
bted the probably available growing season (i. e. without frosts) includey 
k'tween a spring period and an autumn period where the degree of securitd 
irniii frosts is very high, in order to forecast a good harvest. The symbols 
"•rd are as follows : — 

^ date of the last killing spring frost in any one of the years 
under consideration. 

> - date of the first killing antunm frost in any one of the years 


a, 

Id. 


under consideration. 

“ number of days elapsed between p and 

- average date of the last spring frost. 

^ average date of the first antunm frost 

- av'erage number of frnst-free days 

- an arbitrarv number near to .Ip ; (h - 

A%. ' 

- an arbitrary number near to .ia i 
and 

- an arbitrary number near to .1; : ~ 

and .V I . 

- luimber of days of ob.servation. 

^ (7/ — Average differences from s, i?, and 1 . • 

Zd} Zd\, Zd* “ algebraic sums of d, 


difference between s and 
difference between a 
difference Ix^tween I 


di dK,dh. 


[«**] 
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In Table I are refiroduced figures, quoted from those obtained at Keo 
kuk for the first and last quinquennial periods of 1872 to 1914. 

Table I. — Data on Spring and Auktmn Frosts at Keokiirk. 


T,ast apriiig frost 


Last autumn froet 


! 


d, 


FrosUless season 
I 




i 


1872 . . . . 

i 

i April 

16 

4 - li 

I ; October 

6 


i 

9 

8r ~ 

9: 

173 — 

10 

11 

1873 . , . . 

1 

25 

-r lO: 

IOO^> » 

6 

— 

9' 

8i‘i — 

90 

164! — 

G 

31 

1874 . . . . 


23 

+ 8 

64 • 

33 

+ 

8i 

84 ji "h 


183 

0 


1873 . . . . 

^ May 

2 

+ 17 

289 September 

tU 

— 

27 

7294 — 

459 

139 — 

41 

19 

1876 . . . . 

April 

Z 

- 13 

169 1 October 

7 


8| 

64H + 

T04 

i88i -f- 

5 


I9I0 . . . . 

April 

25 

+ IO| 

100 1 October 

22 

! + 

?! 

49I + 

70 

180; — 

3 


I9II . . . . 


9 

— 6^ 

36-1 . 

22 

+ 

7 

49 ; — 

42 

I ^9^: + 

n 

I 

T9I2 , . • . 

> 

3 

12' 

M 4 : > 

23 

: + 

8 

64 1- 

96 

1 203; + 

20 

4 

1913 . . . . 

} • 

13 

— 2 

4 1 September 

22 

■ — 

23 

529 ; 4 - 

46 

i 162 — 

M 

4 

1914 . . . , 


i; 

~ 3 

9’ October 

27 

i + 

12' 


36 

i 198 -f- 

15 


Swnvs . . . 

— 


— 30 

6904 | — 


i + 

6 - 

8 « 7 | — 

1 111 

1 — ’ + 

36 

He 

Means . , . 

Jj April 

15 

: “ ’ 

— M Oetobw 

16 

; - 


~ I: 

“■ ' 

1 183 - 




The formula : cr 


1/^^ — ^ ' is used for calciilati»;g the staiulai 

' n \ }!■ 1 


deviation ci. On substituting the values given in Table I for the synibo] 
we have, for <Ts . Oa, and gi : 


l/=ifW4 j 

Gs ™ _ u.4() ^ TT.7 days 


]/ 14 hi 
^'=1 4 J 


0.66 ~ 18.4 days. 


o.oi = 12. t davs ; 

43 ■ / 43 

/ 14612 

3 

Once the standard deviation is known, it is easy to find the probabilir 
of frost or the degree of safety for any time, by the aid of Table II, based 0: 
the theory of probabilities. 

Table II. — Determination of the dates corresponding 
to the various prohahilities of Jrost and to the various degrees of secnriix. 


Calculation of the dates 


Probability 
of frost 

Degree 
of safety 


Spring 



Autumn 


50 % i 

5 ^ % 

) As 




! 

A a 



40 

Go 


+ 

0.25 

Os 

A a 

- 0.25 

'^a 


70 

As 

■ 4 - 

0.52 

Os 

Aa 

0.32 


25 

75 

.-is 

4 - 

0.67 

O5 

A a 

— 0,67 

'33 

20 

80 

As 

+ 

0.84 

Os 

A a 

- 0.S4 

'la 

10 

90 

As 


1. 28 

Os 

A a 

— 1.28 

'^a 


Thus, multiphdng 0.52 by 11,7 (oj ) and adding the product (nearly 
to the date April 15 [A ^ ), the date April 21 is obtained, when the probabili 
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frost is reduced to 30 %, while it is 50 «/, on April 15. For the autumn 
jidmilar calculation is made, but the product obtained is suhtr acted from A , 

The degree of safety for a given period as regards frost is obtained 
5y multiplying the degree of safety for the beginning of the period by the 
jegree of safety jpr the end of the period. Thus, for example, on April 15 
jtid October 15 the degree of safety is 50 % ; for the period April 15 - October 
degree of safety would be 0.50 x 0.50 =. 0.25, or 25 %,L c., very close 
trt the value obtained on counting the cases directly. 

The agriculturist wouldrun great risks, if he only based his calculations 
)ii the average length of the frost -free period. In fact, as is shown in Table 
[I, the degree of 70 % of safety is obtained : in spring, 0.52 days after 
;he average date of the last killing frost ; in autumn, 0.52 Cs days be-^ 
yc the average date of the first killing frost — that is, April 21 
iiid October 8 respectively. For the period of 170 days included between 
:hese two dates, the degree of security is about 50 % (070 X 0.70 == 0.49 
- 49 %). The risk would still be great. 

For a crop to succeed, there must be a degree of safety of at least 80 %, 
that is, there must be at least 4 good years out of 5. In this case , the degree 
oisafet}' at the iDeginning and end of the frost-free ]X"riod must be tp % 
b.9() X 0.90 = 0,81 — 81 %). In the case of Keokuk, by calculating the 
value of 4 - 1.28 (7s and A a — r .28 Og , the two dates April 30 and October 
I, are obtained which have the degree of 90 % safety ; this means that, in 
that locality, the degree of safety is cp % for the 153 - day period include 
between April 30 and October i ; in other words, as far as risk of frosts is 
e'Mcerned, any crop may be sowm and harvested successfully. 

c: - The Relation of Weather to the Amount of Cotton Ginned during Certain Phases 
of the Harvest. — Klscek, J. B., in the MmUih' Wtaikir Rcvieu-, Vol. XLV, No i, 

pp. (i-io, c Figsi. W.'k‘ihingt()n, 

Diiring the cottdii haivcst, the U. S. Bureau of Census, Department of 
CoinmcTce, issues 4>eriodical reports as to the cotton ginned during the fol- 
lowing harvest periods : — vSevrtember i and 25 ; October 18 ; November 
I and 14 ; Decemlxr i and 13 ; January i and 16. 

In order to resolve the question of the influence of weather on the 
amounts of cotton ginned during these periods, a series of researches was 
carried out in the cotton belt ; the present article discusses ihe results thus 
obtained. 

The growth of cotton has strictly geographical limitations, established 
largely by temperature conditions, as the plant requires a mean summer tem- 
perature of aboiu 78“ F and an average frostless season of about 200 days. 
T!ie higher the temperature is during the active growing season, principally 
ill May and June, the earlier will lx‘ maturity, and the bigger the crop. 

For example. Table I gives the data obtained for the State of Oklakoma 
tor the period 1903-1915, as regards the influence of temperature on yield. 
v>himn n shows the number of bales, of 500 lb. each, ginned up to October 
to the nearest thousand bales) thus the first iiuiiiber, 179* shows that, out 
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of 1000 bales total yield, 179 were obtained up to October 18 ; this number is 
1 12 less thaji the average 291. Column IH shows the variations from the 
average. Columns IV, V, VI and VII show the variations from the norma] 
temjjerature for the period I^Iay to August, while Column VIII shows the 
variations in temperature calculated for the whole period. Column lit and 
Column VIII correspond almost perfectly ; when the av^age temperaturt 
of the period May- August is Mow the normal, the cotton ginned during the 
first period of the harvest (up to October 18) is below the average and 
vice - versa. 


Table I. — Relations of the temperatures of the period May-Augmi 
and tJie cotton gi?incd during the first period of the harvest in Oklakoim 


Years. 


It 

Bales 
ginned 
up to 
October 
18 


Hi 


Departure 

from 

average 

ydd 


Temperature departure 

from normal, eu Averaj^e 

depar'ure 

from 

IV V VI VII norma] 

' temperature, 

May I June July j August May- August 


1905 . . 

179 

-- 1 12 

-f 

<'),2 


1.8 


2.8 : 

— 

0.1 

- - 0.9 

I9C6 - . 

1 99 

- 92 

— 

O.I 

-- 

1.4 


4.2 



- - 

1907 . . 

240 

" 51 

— 

0.8 . 


1-4 

+ 

0.2 

-f 

2.0 

Oo 

iqjS . . 


-- I3S 

— 

0.6 

— 

I.O 

— 

2-5 ^ 

— 

0.9 

3.-.' 

I 9 C 9 . , 

329 

-e 3a 

— 

r-5 i 


0.9 

-f- 

3 3 

-b 

3-3 

4- 6.0 

1910 . . 

422 

13 1 

— 

2-3 , 

-f- 

0-5 

-H 

2.7 

+ 

0. r 

f.i 

rgi r . - 

397 

-- 106 

4- 

4.0 ; 

+ 

8.3 

-1- 

f >-3 ; 

— 

<\(> 

4- 11,4 

1Q12 . . 

398 

-r roy ' 

-h 

3.6 


2.2 ’ 

-b 

2.9 ' 


1.2 

— N.: 

1913 • ■ 

391 

-r 100 . 

-h 

2.8 : 


0.2 

-b 

3-7 : 

-b 

4.8 

-- !I.') 

1914 

431 

— 16.1 

— 

0.6 


5-4 

4- 

4.0 


1 .0 

^ S .4 

1915 

66 

- 223 


1-7 


2.0 

— 

2.1 


7.0 

- r 


391 












Data are also given for the Slates of hTorth Carolina, South C:injiina 
Ocorgia, Alabama, Mississippi, Texas and Arkansas. 

In Oklahoma, close to the northern limit of cotton, all the negative oscii 
lations, even in very advanced stages of development (July-August), hav< 
ccfnsiderable influence on the plant, whose critical period for teniperatua 
covers the %vholc period May-August, whence the positive correlation betweei 
the figures of Columns III and VIII. But when going south, temperature 
below the normal, especially in July and August, are always relatively higl 
and cannot affect the normal growth of the cotton plant, so that the 'critii:;i 
time for temperature tends to be limited to May and June. Thn^, 11 
Georgia, South Carolina and Alabama, the departures from the noriiia 
yield during the first period of the harvest correspond exactly to the deper 
tures from the normal tem|3eratiire during the period May- June. Gii tin 
contraryy the correlation is much less relatively to the whole period f 1*011 
May to August, on account of the great heat. 

The increased maturity due to positive variations in temperature in 
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ly and June is accompanied by an increased yield during the early part 
tk harvest and, on the contrary, by a decrease during the latter nart 
,ble II gives the data for Geor^a. In that State, to the south of oLhlml 
e harvest begins much earlier than in the latter State, the first period 
dingonvSeptember I. instead of OctoberiS. The variations in yield which 
e usually positive and occur during the first and second periods' of the 
rvest (up to September 25), correspond to positive variations in tempera- 
te, as do the variations, usually negative, during the following periods 
ftei September 25), and vice-versa. 


n. Departures from the average yield during various ^inninF pe- 
rmh : average daily temperature departure’ from the normal duriu-’ Mav 
iind June tn A/abama. ^ " A 

Departures from the yield, in percentages ginned - ^ 




From 

From 

Vest 

I p to 

Sept. I 

Sep. 25 


S<pteniter j 

to 

to 



15 

<JcL i 8 

m 

A 1 “2 

A 2 1 

— 6 4 

JOU 

+ I.O 

■r To 

0.2 


+ 2.9 

A ‘ • 8 

- 1.2 

1915 

a- 31 

A 89 

4-5 

■. 9 ‘S 

- 0.5 

^ I 6 

■\- 2:z 

19 6 

~ 2.3 

- 5-4 

- 2.5 

UM 

0 7 

" 5-3 

- 6.-. 

igi2 

— 1. 9 

- 80 

A 0.4 

190^ 

-■ 19 

-r 2.2 

2.8 

u -7 

- 19 

- - 4 0 

A 0.4 

E910 

- 2.7 

- 2.0 

r uS 





daily 

Fram 

Krom 

From 

departure 

Oct. i{s 

Nov. I 

Nov. 14 

from 

the normal 

to 

to 

to 

temperature 

Nov, I 

Nov. 14 

Oct- I 

during 
"May- June 




"F 


l.l 

-- 0.8 

A 3o 

- 2.4 

— 2.8 

— 0.6 

^ 1.3 

13 

— 2.1 

- 1.9 

- 3 9 

2 2 

-- 0.9 

— 2.1 

- 0.4 

- I 5 

I.O 

— 

- T .9 

A 2.3 

- 1.7 

- 32 

- 4.8 

— 1-9 

- u.y 

T 1.5 

A 4-3 

A 2.5 

A 2.2 

- 3-9 

~ i.C 

-- - -.4 

— 0.5 

— 2.S 

■ - 1.3 

A 2.3 

— 0. 1 

— 1,1 

-- 5-3 


- 0.9 

— 15 

+ 2.9 


Another weather factor, of less im pert a nee than that of temperature, 
nt worth consideration, is that of the number of fair days; the more there 
a', other conditions being etjual, the greater will be the yield during the 
^rresponding periods. As regards this point, Table III gives the figures 
f&rained in Alabama for the period from September 25 to October 18 ; it 
lill be seen from the almost conipleteh' identical figures of columns II and 
V.that the correlation between the two groups reaches the maximum ; the 
HiMtive or negative departures in the number of clear days correspond to 
:niilar departures in the yield. 

The planters and cotton brokers attach considerable importance to the 
■ports of the Bureau of the Census regarding the amounts of cotton obtained 
'.the first 01 first two periods of the harvest, as the value of cotton depends 
‘r?tly on the amount grown. .\ forecast of the size of the cotton crop, based 
;i tile ginning reports, has a much greater value ivlien consideration is 
avii to the influencing weather reparts, as has been pointed out, than wdien 
le reports alone are considered. 

[«?] 
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Table III. Relation between the cotton ginned and the number 


of clear day% for the period from Septembci 

2^-Octohcr 18, 

in Alabama. 


II 

III 

IV 

V 

I 

Amount 

Departure 

Fair days, in percent 

Departurt 

Year 

ginned In % 

from average 

of the total number 

percentages 


of the total yield 

yield 

of days 

of clear dayj 

1905. .... 

25.5 

— 1.6 

78 % 


1906 .... 

19.9 

- 7.2 

65 

"• lb 

1907 

25 I 

— 2.0 

I 78 

1 —• i 

1908 

28 4 

+ r-3 

83 

4 - S 

1909 

31.2 

+ 4-1 

87 

+ 8 

1910 

27.2 

a- o.i 

[ 74 

-r 12 

1911 

28.3 

+ 1.2 

82 

-f 4 

1912 

30»i 

i + 3.0 

70 

— I 

1913 

34.6 

+ 7 '-t 

91 

' ^ s 

1914 

24.2 

1 -- 2.9 

65 


1915 

23-9 

3-2 

7 " 

- 3 


2T.I 



■ 


i_ ' 

For example, if temperatures during the critical months of growth ar 
high and the weather be favourable for picking during the first period, i 
may taken that the yield during that period will be high, while the fina 
yield will be much less than that apparently indicated by the actual ainor.n 
ginned to that date. 

On the other hand, if the temperature is low during the growing peho 
(retarded maturity) while rainy days retard the harvest at the begin ning.th 
yield of the first period will be low, but as the successive yields will behigll 
the total yield will be higher than that calculated on the basis of statistic 
for the first period. 

Again, when the temperature is high during the growing period andther 
are rainy days at the beginning of harvest, or , on the contrary, if the ten 
perature is low during the growing period, with clear days at harvest time 
there wall be, in these 2 cases, tw^o groups of phenomena tending to neutralis 
each other and the statistics for the first crop will allow' a forecast of th 
final yield to be made with greater accuracy without the need of makin] 
corrections for early or late maturity. 

To obtain a good forecast of the final crop (total yield of all the period 
of harvest), by using the meteorological and statistical data for a siiigl 
period, the author proposes the use of the equation.: — X — wdiere 1 
is the approximate total crop ; a, the number of bales ginned during th 
period ; h, the percentage of the total crop ginned on the average (foi 
series of years) foreachfair day of the period ; and c, the number of fair day 
during the particular j^eriod. 

To gain an idea of the accuracy of the information obtained hy nsir 
this formula, it will be seen from Tabic IV that the figures of columns VI an 
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fli closely approximate; the error W„g never greater than 5% and 
neraging about 2.5 per cent. ^ 

rtBlE IV. = Forecast of the total yield of ginned cotton in Georgia based 
on stahstics Jor the crop-period Sepiemher 1 to November 14, using the 
formula X = 


I 

It 

III 

IV 


Percentage 

(cr 

ibc) 

Wai 

o{ total 
crop giuned 
during 

Number 
of fair days 



the period 

the period 

b 


- - 



yai • 

• ; 76.7 % 

6t% 

78.! 

906 . 

71.6 

.56 

7> 7 

907. 

72.7 

?8 

74-3 

vo3 . 

- 75-8 

62 

794 

49 .(1 . 

78.6 

61 

78.1 

lyi'J ■ 

78.2 

60 

i 7(^9 

mi- 


54 

6g.2 

1912 . 

71.6 

54 

6g,2 

Kir 3. 

74.5 

57 


m r - 

70.S 

58 

74 .3 

1915- 

77.0 

58 

74-3 

Mui 

T4.4 

38,1 

- 


V 

vt 

vn 

vni 

(a) 

Number 
of bales 

(ri 

Computed ^ 
approximate 

Aetna} 

Pel cent - 
ages 

ginticd 

during 

crop 

crop 

of 

computed 

the period 

^ be 


error 

r 323 

i 694 

1 725 

>■»% 

[ 1 iS 

I 629 

1 &33 

0.2 

r 3.54 

i 822 

I 860 

2.0 

I 490 

1 888 

1 977 ' 

4-5 

1 454 

I 862 

1 S50 

0.6 

I 417 

1 843 

I Sl2 

^■7 

I 971 

2 048 

2 794 

i-9 

r 297 

, I 874 

1813 

3-4 

I 751 

2 399 

2 346 

23 

I 972 

2 594 

2 723 

47 

I 504 

! 2 024 

1 938 

4.4 

- 

i 

— 



1:3 - Researches on Certain “Soil Sicknesses” in the Netherlands. — solmgen,x. l., 

K.nktem-Vnn, a. and Wiekinxa, K . T. (Rttyal Agricultural Experiment SUiliun t f Groning- 
cn), ill Eiifs/ftot’n viin L,(i>u}boi<<i.'kuiiJtiie' Ouiidfzot'fiini^cfi Acr Ryksliirtdbouu'procfsfiitiov.a, 
N'e*. XXI, pp. 121-16? 4 - ’ Photos, 4 Tables, 6 Fig. The Hague, loiy. 

The recent apix^ararxe of various " soil sicknesses " in Holland, Ger- 
iiuijy and Denmark has lead the authors to undertake the researches de- 
tcribed below. These sicknesses are shown by a loss in fertilily of the soil, 
areal crops being particularly affected. The first case, which appeared in 
i'^5, was called “ haverziekte " (oat disease) by Sjollema and Hudig, 
vho attributed it to an exces.s of bases in the soil ; it corresponds to the 
■ Dorrfleckenkrankheit ' ' described in Germany in 1914 by Kruger and 
tViMMER, Since then, fearing to make the soil too alkaline, dressings of 
lime have been given more and more rarely in certain localities, with the 
result that, in 1913 and 1914', another soil sickness appeared at Hooghalen, 
which Hudig called “ Hooghalen sche ziekte ” (Hooghalen disease), This 
disease chief!}’' affects cereals, but beets and potatoes also suffer from it. 
As a strongly alkaline manuring does away with the .sickness and as a 
strongly acid manuring can, on the contrary, cause the sickness in healthy 
'wl. it is attributed, inversely to the preceding one, to excessive soil 
acidity. 

I. — Previous Researches. -- To explain the origin of the disease, 
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other experimenters, especially Aberson, have thought that other factor 
were responsible : — i) the hydrogen-ion concentration of the soil ; butte 
searches have shown that the differences found between its values i| 
healthy and sick soils are too small to have any influence ; 2) excess of^i, 
trites, due to Bacillus nitrosus, which actively transforms nitrates into rj. 
t rites ; in fact, a minimum amount of nitrites, only a few milligrams |>.| 
kilo, suffices to stop the growth of plants and even kill them. 

The present report includes the authors’ researches on the aciditi 
of the soil and its influence on vegetation ; the intervention of the micro 
biological factors will be dealt with in a further paper. 

Properties of Humus. — The numerous researches on the properties 0 
humus (i) have resulted in a great diversity of opinion as regards the phy>i 
cal and chemical properties of this complex compound. There are 2 ehitj 
opinions ; — according to vSprkngel, MuldER, Kisslixg, Tacke and Svks 
OdEX the fundamental properties of humus are due to the presence of acid 
radicals ; while according to Van Bkmmelen and Baumann, they an 
due to its colloidal nature. 

II. -^Determination of the content of free and combined Hmn 

ACID AND the LIME REQUIREMENT. — A) WITH THE HELP OF ClTi/iTRE; 
OF azotobacter. — i) The authors adopted the method used by Christ 
ENSEN (State Laboratory at Co^x?nhagen) (2) in order to ascertain thi 
soil reaction as regards the cultivation of cereals, so as to be able to coiitrn 
soil sicknesses in this wa3^ Having found that Azotobacter w^as not prestr; 
in soils receiving no lime, he conceived the idea of growing that organise 
on various soils, as an index of their acidity or basicky. He preceded a 
follows : ~ 

In z Erlenmeyer flasks are placed 50 cc. of distilled water. 2 0 

mannite, 0.2 % of bipotassiuni phosphate and 5 gm. of soil ; the mixture i 
inoculated with the bacterium and incubated at 26*^ C One flask reevivr 
a piece of chalk and serves as a control. According to whether the eiiluu 
grows or not in the flask without chalk, the soil in that flask is calleil biisi 
or acid. 

By using this method the authors found that soil causing the oal cii 
sease did not favour the growth of the bacterium, while soils affected wit 
Hooghalen disease, on the contrary, did, so that this microbiologies 
method is very efficacious for ascertaining the soil reaction. 

2) To determine the amount of lime required to render a hyperaii.. 
soil healthy the bacterium was again used, by adding increasing aiiioium 
of lime. The use of two species: Azotobacter Vinelandii and A. chroo- 
coccum, the former able to grow at a slightly higher degree of acidity tha;: 
the latter, easily allowed of the estimation of the limit of the quautir- 
of lime required, which is that which suffices for the growth of the fuE 
species, while it is insufficient for the second. The quantitites fomul ii 


I'l) Sec also R ., JaniiAr\’ 191^, No. { Rd .) 

(2) J 3 ?e R ., 1916, No. 843 an'l R ., No. 996. 
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Ibis way agree quite well with those obtained with the diffusion method 
j the probability of error is reduced to ± i 784 lb. per acre, 
p) By the aid op a diffusion method on agar plates stained 
indicators. — The authors made use of a diffusion method based on the 
■tthat acids andbases, even when difficultly soluble, diffuse in a hydrogel. 

If a series of small cavities are made by means of a bent, nickel spatula 
^ layer of agar coloured by an indicator, taking care not to pierce the 
•er, acids or alkalis placed in these cavities develop a surrounding zone 
acid or alkaline diffusion in the agar, shown by the indicator. The sen si - 
of agar coloured by litmus is very great; a N/iooo solution of 
id or alkali gives a very distinct effect ; that of a N/5000 solution is still 
iceptible. 

i) Determination of the free hnmic acid content, expressed in mgm of 
iCOs If’ ^ similar way to the pre- 

ous one by adding increasing quantities (5 mgm. a time) of CaCOj to 
e specimens. After heating for 3 hours at 100^ C. to drive off the CO2 so as 
avoid eiror, small samples are taken and placed in the cavities in the agar 
iite. Humic acid gives a red zone of diffusion, CaCOs or CaH2{C03)2 
blue zone, and calcium hum ate a ncnitral zone. The accuracy with 
liich the free humic acid content can be ascertained is expressed in mgm. 
iCaCOs per 10 gm. of dry soil, 5 mgm. for a soil that has lost 10 % by cal- 
jiation, which corresponds to an error of 1071 1h. per acre ; although this 
tins large, it should be noted that a strongly hyperacid soil often requires 
3706 lb. of lime j^er acre to make it healthy. 

i) Determination of the excess of alkalis in a hyperhasic soiL — The excess 
! alkalis still present with the liuniates can be determined by adding in- 
rrasing amounts of HCl, instead of CaC03, to various 10 gm. sample^, 
be amount of HCl required to neutralise the 10 gm. of analysed soil on 
k agar layer represents the excess of alkalis. In this wa}' some hyper- 
lidc " soils were found to contain an excess of nearly 26 765 lb. of lime 


u acre. r- - 

3). Determination of the total humic acid content [free and combmed] 
irJ the calculation of the respective percentages of free and combined aad. — 
ijThe metals combined with the humic acid are separated by dialysis with 
\7io hydrochloric acid, or bv boiling the sample with the same solution, 
:hen filtering and w^asliing with distilled water till the Cl ions are complete- 
y eliminated. The entirely free humic acid is then titrated on the agar 
flatc 6) To determine the combined hnmic acid content (always ex- 
pressed in mgm. of CaCO^ per 10 gm. of dry soil) it is sufficient to subtract 
the known content of free acid from the total content of humic acid. 

Ill Application of the results. — The authors have analysea 

agreat manv soil samples. For any soil, whether sand or iieat, acid, 
Kutral, or alkaline, the humic acid jxr gram of loss on calcination mcludis 
about 80 mgm. of CaCO,. The humus of different soils therefore contains 
a constant amount of humic arid per unit of weight. It thus results tlmt 
i|the total humic acid content may be determined directly, and the HU 
tictliod described above neglected, if the following are known : -a) wa- 
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ter content ; b) the loss on calcination (by means of which the total contei 
in organic matter can be calculated) ; c) the free humic acid content J 
2) the too-acid or too-basic character of the soil depends on the perceJ 
age of free humic acid, i. e., the ratio /r^e humic acid : combined humic acil 
A " hyperacid soil contains more than 60 % of free humic acid ; a health] 
soil, from 50 to 60 % ; a " hyperbasic ’’ soil, from o to 50 % ; in other word] 

if the ratio is ^ — the soil is " hyperacid ; if the ratio is < and ) 0 

the soil is healthy. The best percentage of free humic acid seems to be 25“' 

Influence of Fertilisers on these Sicknesses. — Certain salts, by alterim 
the percentage of free humic acid, especially near the roots, can haveeithe 
a bad or good influence. For example, with potassium chloride, the calciur 
largely takes the place of potassium, and by washing is lost as soluble chlr 
ride ; as the potassium is utilised hy plants, the result is an increased coi; 
tent of free humic acid. ^lagnesium chloride and ammonium sulphate liav 
a similar elTect. The cojitrary effect is produced by substances tk 
diminish the content of free humic acid, as a result of the formation < 
compounds that can be assimilated by plants : lime, magnesium caiboiiati 
sodium carbonate, sodium nitrate. 

Control of the Authors' methods. — The results obtained wdth T.vckk 
method (determination of the free Imiiiic acid content by estimating tl 
CO2 produced by the reaction soil -f- CaCOg) gave results that agreed wi* 
those obtained by the methods described in the present report. Ontl 
contrary, no efficient control could be made by comparing the results ivh 
those furnished by the method based on the determination of the hydrogt: 
ion concentration or by that based on the determination of the electric 
conductivity (Sven Oden) . 

General conclusion. — The direct and immediate cause of tli 
appearance of these “ soil sicknesses ” has not yet been determined, bii 
the close relation between their appearance and the free humic acid coiitt-n 
of the soil has been established, a relation that enables the soil to h 
rendered healthy by means of suitable treatment. 

O24 - Studies on Nitrification in Natural Soils and Its Importance from an Eco logic: 
Point of View, in Sweden, — IIkssklil^nn, II. (Meddelanden frdu SL-Uejis Ski:: 
iorsdksaasUilt), in Sko^sieardsforcnin.^ns Ttdskrift, Y«ir XV, No. 4-6, pp. 31 * ,■ 

rig?. St(x:kbolni, 1917. 

. A consideration of the chief researches carried out of recent years 0 
the cheniical composition of the soil and the formation of humus (Suzlk 
Robinson, vSchreiner and collaborators, Baum,\nn & Gully, Rixde] 
Oden), especially as regards forest soils, leads to the following concIusioiL 

1) From a soil containing relatively little humus, and, to a less 
degree, peat, organic compounds of definite comi>osition can be isolate! 
in certain cases, the compounds thus isolated and identified form a conside 
able part of the soil humus. 

2) Many kinds of humus, especially those of dark colour, are large 
formed of chemical compounds of undefined character. 
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3) The acid reaction of some humiferoiis soils is due to the presence 
free organic adids. 

4) The constituents of humus are mostly of colloidal nature, and, 
account of this, the physical structure of humiferous soils is greatly 

ftuenced by the content in mineral salts or electroljiies of the soil or soil 
iter. 

The author distinguishes 2 types of humiferous soils: a) '‘sweet" humi- 
:ous soils, well aerated by the action of worms and insects ; b) " strong'" 
iniiferous soils, formed of dead decomposed or decomposing vegetation, 
le former are chracteristic of deciduous forests and, to a lesser degree, of 
tie forests on soils rich in inorganic salts ; the latter, on tiie contrary, are 
und in pine forests of the ordinary type and often form a series of layers 
ith varying stages of decomposition and which can be clearly separated 
omtlie mineral sub-soil. 

The formation and distribution of nitrates in the soil directly influence 
jproductive capacity. The dead covering always contains a certain amount 
nitrogen and the knowledge of the processes by which the nitrogen be- 
lines changed into assimilable compounds is of great importance. It is well 
lown that the decomposition of humus is accompanied by a liberation of 
riiuoina, which can be directly assimilated by certain plants. To deter- 
ine the " degradation capacity " of a soil, it is inoculated with a sterile so- 
tion of peptones, and incubated for several days ; the degree of decompo- 
tion is then ascertained by adding magnesia to the peptone solution and 
stilting off the ammonia into sulphuric acid. Though there arc many or- 
inisius that can break up organic matter with the formation of ammonia, 

} to the'present few arc known that can change ammonia into nitiites 
id nitrites into nitrates ; such arc the n it roso bacteria and nitrobacteria dis- 
ivcual by Wixogr.\dsky. As nitrobacteria can only act on ammoniacal 
impounds, the formation of ammonia appears to be an esseiAial phase of 
trification is humiferous soils ; denitrifying bacteria are also commonly 
and in humiferous soils, but, under normal conditions, the nitroso and 
irobacteria are much more active than the others. 

According to the author, the sources of nitrogen in forest soils are : — 

a) the dead, decomposing covering, to the nitrogen of which is 
Idedthe atmospheric nitrogen fixed by legnminosae, alders and other 
ants ; 

b) the soil fungi and bacteria which can fix nitrogen, and which renew 
iC‘ energy required for this fixation by decomposing the organic matter in 
!e soil ; 

r) the ammonia and nitric acid brought to the soil by rain. 

In naturally wooded land, the second factor is the most important one. 

The nitrogen of forest soils is lost in 3 '' nitrates dissolv- 
1 in soil water ; b) activity of denitrifyir g agents ; 0 removal of wood. 

The preceding researches on nitrate formation in forest soils were car- 
:!d out along 3 lines ; --- ti) the examination of soil samples to find if ni- 
ifyiiig bacteria were present ; determination of the nitrifying capacity 
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of the samples ; c) determination of the nitrogen content of the trees at 
plants at different seasons. 

The author applied these different methods to the detailed studv 
different types of forest, obtaining the following conclusions : — 

The “ sweet humus of beech woods contains as many nitrifyii-.a 
denitrif>dng bacteria distributed in all its mass ; herbs and grasses 'al 
help considerably to increase the stock of nitric nitrogen in such a type ( 
soil ; samples of this type of soil can form considerable amounts of n 
t rates if they are kept. The humus of pine forests with a mossy coverin 
is char^terised by the absence of bacteria capable of nitrifying ainmoniu] 
sulphate ; denitrifying bacteria are also not present and no potassiurn'r 
trate can be found in the tissues of the plants covering the soil. The no 
mat requirement of nitric nitrogen for this kiiKl of forest must evicleml 
be satisfied in some other way than by assimilation of nitrates. As regard 
the acidity of the dark humus soils of pine woods, the author observes thal 
as the colloids were coagulated by the addition of inorganic salts, it mu' 
be admitted that the humus lying on a subsoil very rich in soluble iiiorganj 
salts is less likely to give an acid reaction, because the humus partick 
unite and become granular, thus allowing the penetration of roots, worn: 
and insects, all factors that favour the aeration of the soil. To support tii: 
theory, the author quotes as an example the fact that the water of peatboi; 
and marshy soils of the forests of Norrland on basaltic sub-soil is brown an 
turbid, while the same water in the limestone forest soils of Jemtland i 
limpid and clear. 

The author remarks that, in spite of the importance of theresearclk 
carried out in the United States with the object of isolating numerous 0: 
ganic decomposition products partly toxic to plants, their sigiiiiicaix 
should not be exaggerated, as there is not the slightest proof that sue 
substances are present in the dark-coloured and acid liumus of coniftroi 
forests. 

Many natural soils have the power of nitrification and it is charactf: 
istic that humus formation in such soils takes place under the iuflueiK 
of electrolytes or solutions of inorganic salts ; the formation of “ >weet 
humus is facilitated by the actioti of insects and worms that mix the sc 
water and humus. This is why humification, during the seasons when tl 
salt-charged soil water flows rapidly, gives rise to forms of humus lacking tl 
power of nitrification. On the other hand, on account of its physical coi 
stitutioii, “ sweet ” humus nitrifies, which does not take place with “strong 
humus. In man^^ places, nitrification is so rapid that a considerable amoui 
of nitrogen acciinmlates in the covering vegetation ; this is best seen i 
dense beech, elm, oak, ash, and alder forests, especially where there is inoq 
ing underground water ; in the higher mountainous regions, the soil cover! 
ing also contains a considerable amount of nitrogen. In woodlands aiic 
spruce forests with grassy soil covering the nitrogen of the humus iiitri 
fics without there usually being a resulting accumulation of nitrogen n 
the layer. On the contrary, plant associations on bare rocky soils are oftet 
composed of nitrophilous species that accumulate nitrogen in their tis 
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.(jogcii IS not nltiifved and the decomposition ot the dead coveting gives 
to the f 01 Illation of ammonia and its compounds. 

Soils where nitrification is in progress are often acid and, in this case, 
only slowly change amnioniiiin sulphate to nitrate, whilst the denitrify* 
jjg bacteria are usually found distributed among the moss. On the other 
iaiid, natural soils can, during nitrification, accumulate as much nitric 
.inogen as ordinary cultivated soils.. 

nitrification is not only largely influenced by the origin of the soil, 
t also by the climate, and as the degree of nitrification constitutes a 
ftvrfid factor determining the composition of the plant associations of a 
'cn soil, the factors of the formation of the soil can have a decisive in- 
erice, in certain cases, on that composition. Thus, the same forest trees 
)W more rapidly on soils where nitrification takes place than where there 
r,o nitrification, and a suitable forest system should make it possible to 
in numerous forests in such a way as to favour soil nitrification, thus assur- 
«a higher yield of w'ood ; nevertheless, a good yield of pine and spruce wood 
nbe obtained on soils where there is no nitrate formation ; in this case, 
wever, the rate of growth appears to be proportional to the rate of am- 
rnification and the formation of the soil might well be influenced by a 
itablc system of forest management. 

In conclusion, it should not be forgotten that lime, both in the soil and 
ihvater, favouns nitrification. 

The text is illustrated b}- 2 aS photographs, constituting a useful series of 
ological documents. 


3 - Irrigation of Rice in California, U. S. A. — - Robertson, r. d , in BmhUn No. 279 

University of Cali formal PufilicMiiniis, CoUc;;c of As^rieulture, A i^n'fultural Experijnent Sfa- 
pp. 25P27 i>. 7 3 Tanks. Rcrkclry, ^[ay, 1917. 

Approximately 67 ooo acres of rice were irrigated in California in 1916, 
ifc water supply being obtained principally from vSacrainenlo and Feather 
vtrs. Only about gy 00 acres were irrigated by pumping from w^ells. 
belaud is prepared for irrigation in contour checks, preparation coiisist- 
g mainly in making ditches ajid levees and installing gates. The gates 
ust be wide enough to adniit the large heads of w^ater used in the initial 
wdings. The levees arc made by means of implements described in 
le bulletin and amongst which the “ ridger " is worthy of note This im* 
meiit, which is hauled by a tractor, is a simple, home-made affair, 
h appended figure show’s a lidgcr in use, which can regulate the size 
the levee. The nniners for the sides are made of 3-in. X 12-in. plank, 
j ft. long and lined with steel. The front is 10 ft. w'ide on tlie 
^ttoiu and the rear end 3 ft. wide on the bottom. The sides are 2 ft. 
igh and slope outward. This implement makes a levee having a base of 
5 ft. and a height when settled of about 12 in. 

Oil fairly even ground a crew’ of 2 or 3 men with a tractor will check 
)U acres or more per day. Often the w'ork is contracted and a common 
rice paid is $50 per day for the use of the tractor and checker. 
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Ridijer fur iiiikhiL^^ irilgatinn levers. 


The irrigation season is divided into two periods. Frequent light in 
gations with relatively large heads of water are given to germinate these' 
and to maintain growth until the plaiit is 4 to 6 in. high, and thereaft 
the land is continually submerged to a depth of 6 to Sin. until the rice 
mature. 

Men sure ments of the use of water in iqi6 on 18 typical fields in Sacr 
meiito Valley showed a range of from 4,2710 14. 8j acre-feet ^ler acre,: 
average depth applied of 8.24 feet and an average of 47 acres served p 
cubic foot per second. 

The water used was measured by means of a standard contracted m 
and an automatic register ; the measurements are given in two tabl( 

Experiments in rice irrigation were made in 1914 to 1915, incliish 
in cooperation with the Eure an of Plant Industry, U. S. Dept, of Agrici 
ture, on the Biggs rice field Station, the object being to determine t 
effect of varying irrigation treatments on the crop yield. 

The results are given iii tlie appended table (page 667). 

The tests were made on Vs' plots enclosed by well-const met 
levees and arranged so that they could be irrigated and drained sepanitel 

The results of the experiments rshow that, on the black clay adol 
soil near Biggs, 30 days after emergence of the phuit is the best time for cos 
mencing submergence, and that 6 inches is probably the best depth of su 
mergence. Very poor yields were obtained where no water was held ' 
the land. Varying the depth of water had very little effect on plant growt 
More uniform temperatures of the water were found with the greater dept 
of submergmice. 
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Effect of Ini^aiion Metlwda and Treatment 
on Yields at Bigqs Rice Field Station in 1914, 1915 md 1916. 


Yields pet acre, pounds 


Irrigation treatment 


{eg tilling su'imcrgcnce 1 5 liays after < mer- 
gence (if plant 

liniiing submergence 30 dayri after emer- 

geure of plant 

linning su'-mergence 45 days after 
/inning submergence 60 da3^s after . . . 
anergence maintained 2 in. deep. . . . 
liner geiice maintained ■\ in deep. . 
Imtergeiicc maintained (- in deep. . . . 
Iimergence m intnir.ed in deep. . . . 

iw!y changing water . . . 

igii lit water 

I subm-^rgence (.soil kept moist by fre- 
quent irrigation) 

jetufition of depth 


1914 

1915 

1916 

Average 

4. 5 to 

3860 : 

3 750 

4 O4O 

5 610 

i 

4270 1 

4 020 

4 633 

.=) 410 

_ 1 

4 100 1 

3 890 

4 466 

.5 010 

4030 I 

3 620 

4 220 

5 490 

4 290 ; 

3 760 

1 4 513 

5 670 

4 5to ^ 

39-10 

4 693 

5 220 

' • 4 400 : 

3 940 

4520 

4 790 

4 2i(j ; 

3 460 

4 153 

4 ‘b»o 

3 990 

3 800 

4 243 

2 440 

2 480 ; 

2 100 

2 340 

5 290 

! 4 160 : 

3690 

0 

CO 


6-On Green Manures. — ScuRin \r-x and BHfiTiGxiKRK, U-i in Comptes rendus des Seances 
lUV Academic ii\-h^ncuiiiire de I'yaHcc^Vol. IN’, X(i, to, pp. 354-357 and 360-365, Paris, 
Ntireh 13, i()i8. 


M. ScHRiBAux (professor of tlie “ Institut National Agronomique ”) 
miniunicated to the Academy a note by M. Bretignie^rE (professor of 
gricnlturc at the " Ecole Nation ale d’ Agriculture ” at Grignon) in Nvhich 
L Br6tignie:rk describes the results he obtained with dover and black 
iedick as gieen manures. The sowing of tliese two Leguniinosae in ceieal 
elds is highly recotniiiended. The practice, which is already adopted 
isoine cases, should be gciierab especially in view of the shortage and 
igh price of nitrogenous manures. By this means, as at Grignon from 
filj to 1916. the growing of thn t* successive cereal crops becomes pos- 
ible. The following table shows the difference in yield obtained when 
ftts were sown on green niamire as compared with that grown in the 
ftrittol plots ; in each case the difference is in favour of green manure. 


tits iin blick medick 
■ " clover . . . . 

V(*tch 

« white mustard 


Grain 

cwt. per acre 


8.95 

6,27 

432 

0.42 


Straw 

cwt. per acre 


14.96 
10.79 
4.S4 
1. 14 


'I'he superiontv of the Idack medick and dover is obvious, especially 
hi of the black medick, which has the further advantage of costing only 
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£4,14.0 to £5.6.0 per cwt., whereas clover costs from £7.2.0 to £8, 
per cwt. 

Besides the black niedick and clover recommended by M. Br^;tigni^5 
M. ScHRiBAUX also advises the use as green manure of crimson clover, whi 
is to be recommended on account of its rapid growth and the relatively 1( 
cost of its seed. Fenugreek might also l:>e useful for the same purpose, esj 
cially in the south of France, on account of its hardiness and well develop 
roots. The adoption as a green manure of white melilot, already used as sn 
in America, might also be studied. 

627 - Fertilizers in South Africa — in Uhe South Africa journal of V,,] 

No. 5, pp, 465-^67. Pretoria, 1918 (i) 

The growing scarcity of fertilizers has long been evident to the Sot 
African agricultural community, and the Minister of Mines and Industries 
his address to the Scientific and Technical Committee at their inaugu 
meeting in Capetown on April 17, 1917, especially commended this 
gent question to their consideration as an important subject for investi: 
tion and research. 

In accordance with this mandate the Committee at once commciK 
inquiries in various directions, especially with the object of ascertain: 
what practical possibilities existed of replacing imports by locally maniif 
tured fertilizers. The large amount of fertilizer imports and their stea 
decrease since the war began are illustrated in the following table, hut 
the present time importation has practically ceased, and there is no avaik 
supply to make good the deficiency. 

Imports into South Alrica of Manures and- Fertilizers, 1913 16 
[compiled from Eleventh Annual Statement of 1 rade and Shipping, Hj] 

1913 1914 



Quantity 

Value * 

Quantity 

Val 


lb. 

£ 

lb. 

i 

Basic Slag 

1 1 93‘J 35?^ 

1 1 411 

I 3 664 063 

tt 

Bone Manures 

9 -1^7 74O 

20 103 

8 8co 43 3 


Guano 

701 533 

1 205 

2 256 563 

4 

Nitrate of Sod.a 

146 Ayt) 

t)87 

.so 01 (> 


Phosphates, raw - . 

3 ,322 433 

1 705 

755 100 

1 

Potash hfainires 

3 99-1 

iH ro7 

I 427 893 

6 

Sulphate of Aninuniia . . 

799 975 

4 707 

463 12O 


Superphosphates .... 

82 026 '(36 

95 273 

73 672 45!^ 


All other N. 0. D 

I 7 I 6v (>9f) 

1915 

3 5 233 

18211 r>68 

1910 

45 

Basic Slag 


21 020 

J 2 -pu 030 


Bone Manures 

.( t.38 210 

S 776 

289 J 2 i> ■ 


Guano 

j 4f,3 22K 

8. pi 

.17 <>14 


Nitrate of Soda , . . . . 


— 

2 


Phosphates, raw . . . • . 

— 

— 

.... 

- 

Potash Manures .... 

61 312 

672 



Sulphate of Ammonia 

' 131 17.3 

788 

Idl 22.J 


Supcrphosphalt s .... 

('17 82 2 :]()7 

no 143 

.JO 039 728 


All other K. O. D 

13993937 

31 079 

7 885 29 1 

1 1 


(i) See INT. Inst, op AGR. Production ei cemommation dcM engrahehtnuques dan<i Ic 
lied. 1914 and the half-yearly reviews The Inicrnuiional Moxemeni vj i'ertiliurs andChifnu^ 
Products usejul lo Aj^riculiure, [Ed.) 
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As is generally recognfzed, South Africa's fertilizer requirements, in 
jjcending order of importance, are the various forms of phosphoric oxide, 
jtfOgen and potash. South African soils are usually not so deficient in the 
mentioned item as in the others, and deficiencies can be partially sup- 
lied by kraal manure. Phosphates are needed for maize and practically all 
llier crops to promote root growth for withstanding drought and ensuring 
jjlv maturity, whilst nitrogen is a prime requisite for wheat and sugar 
fops/ The fact that South Africa imports so much of its food supplies 
ji(Jer normal conditions (even at the present time wheat and wheat products 
je imported to the extent of nearly £ 2 000 000 yearly) makes the present 
lecessity still greater for stimulating local fodh production, and for this 
iQjpose the utilization of. fertilizers from various local sources must play 
most important part. Apart from the serious drain on the country’s wealth 
L payment for food and fertilizer imports from oversea, the exigencies 
Shipping shortage tnay, as the Minister recently stated in public, cause 
total cessation of wheat imports. 

The Scientific and Technical Committee has surveyed the problem in 
various aspects and the inquiries started include : South African guano 
pplics : the increased employment of green -manuring ; the use of ground 
nest one ; the possible utilization of woOlwashery and sawdust waste, and 
.kelp for supplies of potash ; cotton -seed by-products ; locally produced 
nmonium sulphate ; the supply of phosphates from the vSeychelles and 
i^where ; and the possible utilization of Saldanha Bay and other local 
hnsphate rocks. Eventually the main centres in the Union were visited 
jinvestigate abattoir and fisher)^ refuse production, and it was ascertained 
bt much waste existed in the discarding of potential phosphatic-nitrogen- 
fertilizers. For instance, at the most important abattoir in the Union, 
eper cent, of the offal w^as buried at considerable cost owing to inadequacy 
fplant for conversion into a high-grade fertilizer for wliich the demand 
ar exceeded the supply. For similar reasons 12000 tons yearly of 
»tential crayfish fertilizer was thrown into the sea, and at many other 
Ifnties waste occurred which, though often individually small, accounted 
tthe aggregate for a considerable quantity. Steps were then taken by 
p Engineering Sub-Committee of the Scientific and Technical Committee 
.-iscertain whether fertilizer plants could not be locally constructed so 
to avoid delay from restriction by machinery importation. 

In the meantime strenuous efforts are being made by those intereste. 
convert the large deposits of iron-alumina phosphates knowm to exist in 
nith Africa into a form suitable for agricultural use, and the technical 
pect of this known problem is attracting much attention in South Africa . 
iquirics are also being made as to the extent and nature of a ege p os 
utic deposits in Soiith-U'est Africa and elsewhere, and 
le Department of Agriculture and others have |>criodically published arti- 
eson the proper use of fertilizers, great being the need for this educational 

present time about .00 tons per month 
Wag produced from coal at the worfc of the atal Ammonium Compai ) 

[Sir] 
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but practically all this is exported to Mauritius for use in sugar growin 
Very little is used in the ITiiion, but exjx^rt is only allowed after all loQg 
demands are satisfied. Should the oil-pressing industry in South Afrie 
grow to provide more fully for local glycerine requirements, this would 
suit in increased oil-cake production. Of this by product, Mafureira 
castor oil-cake are unsuitable for stock food, owing to their poisonous pri; 
perties, but as fertilizers they provide nitrogen and some phosphoric oxi<3 
and potash at a cost much less than in tlie more usual form of nitrogei 
fertilizers. 

6:38 - Plants Imported into th^ United States by the Bureau of Plant Industry olti 
Department of Agriculture, during the Half-Year July 1 to December 31 , 19171 

— S. Department of Burenu of Plant Industry, I nventory of Seeds and Pia^ 

I mported byiheOfjicc of Foreiy,n Seed and Fl int Jn/rodiicfion : I.Durinetbe Pertod 
to September 30, 1914 inventory No. lo; Nos, 666 to 30 .V>^)» PP- -f I'l Mutt 
II. Ditrirtg the Period from October i to Deeember 31, j (Iiutulory Nt». .ji. No-;, 
to 3() 681), pp. 67 -f i PPiU'S. Washington, r<)i 7 . 

Of the many newly-imported plants tlic following are mentioned : 
being of special importance; — » 

I. — CerE-\ls. — A collection of 13 varieties of the grass Coix Lcujvin 
Jobi (from Burma), some of which produce soft grain and are culiivah 
for food ; 33 varieties or species of the maize characteristic of Copacaban 
Peru ; 5 varieties of maize from Yachow, western China ; a- collection of sot 
ghum varieties from Java ; 20 varieties of rice from Java ; the 2 commei 
cial varieties of rice grown in Valencia, vSpaih (3). 

P^ORAGE PLANTS. — Thc Australian Rhodes Grass (Chlom rir<fai 
var. decora) which has done exceedingly wc^ll on clay- pan, wind-swept ari 
sun-scorched soils, where other grasses are difficult to grow; 12 species 0 
forage grasses {Andro‘fOpu?icriajith(ndes, Allotcropsis Kkcloitiana, Eragyi)^ 
tis curvula, E. poa, Fingerhuthia africana, JscJiacmum fflauceeslmhym 
Paniciim maximum, P, rnfftopedatum, Chactochloa aurea, C. lAndtr^iam 
C. nigrirostris . C. sulcata) from S. Africa, some from the Kalahari dcsei 
region, and some from the Transvaal and Caldcoii coast district; if anyr 
these plants prove as valuable as the Rhodes grass, from the same cliniati 
district, their introduction will be a deei<led gain. The following plaiil 
arc also valuable acquisitions : — i cowpea (IVtfWJ sinensis), called “in 

(1) irechilia emciica WiM. supplyiiit,' oUaginons .‘icvO. [lid.\ 

(2) See /?. Teb., IQIS. No. 138, 

(■ {) The Iwo coniiuercial v arT't'cs of r ce crown in tht: WiU iu ia district, ( .-i>cciu'-ly on tl 
banks of the Juear, are the " IJcnlloch ” or •' BelltK h ” .nid “ .Kniotuiuili Iii 1013. " 
the first variety and =0 of the second was grown, :iiid tlu“ first is h -ing grown in eontimw! 
increasing rjuantities. The origin of the “ Beiilloeh ” variety is uncertain. It was iutruilna 
and distributed to gnjwers by the Agricultural Station o( Burjasot, near Valencia. U 
immediately aerpmatised and seems particularly well suited to the soil. It gerniiiiates en>i 
and is res slant to transplanting, which is u eoinmon iiracticein the district; the straw i-stron 
It ripens, however, sutmewhal later than the other varieties, and its food, \atueis s;ud tvdKi 
ferior to that of the “ IV>mba ” variety. In nji 3, Ik’jillocli ” rice gave an exceptionally Ir 
yiehl, as muchas 4.4J tons ^x r acre, and was sold on the threshing floor at $ 4.86 ikt I b. 

[€;7-C38] 
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)iiiba", grown for food by the Zulus of vS. Africa; i selected forage 
lar cane, c'alled " qiiacsofcx.‘a which in Queensland has proved superior 
ill the old standard tyi^es by its hardiness, yield, softness and food value ; 
fdwMws fufipihis, from the Himalayas; Pollimafitlva, from the interior 
Australia, much relished by cattle ; hriockloa subiilabra ("capim ango- 
ha ") from Brazil. 

Vegetables. — A fine variety of the winter “ pe-lsai ”, or Chinese 
jbage {Brassica pekinensis) with very white heads of a mild flavour ; 2 
icies of rhubarb {Rheum acuminaium and^/^. nohilt'), from Darjiling, 
dia, the two species might be hybridised w'ith R. rhapontictm ; 22 varie- 
j of cassava [Mauihot cscnlcnia], representing the most important 
rieties grown in the State (jf Bahia, Brazil ; a variety of pumpkin (Cf^cw- 
dpepo), from the Oasis of Merv, Turkestan, which has withstood the 
at and drought of vSonora, Mexico, better than any other variety tested 
ere; i long, blood-red carrot {Dducus Curoia) for pickling, from Sianfu, 
lina ; a shrubby species of dosiici), from the temperate 

imalayas, the flowers of which are eatc n as a vegetable, while the plant 
list'd for fodder. 

Trvit TREES. — I’t'ijoa Sellfueiiiua remarkable for its large fniit (3 
2 K inches) from Pasadena, California ; the Pelesc apricot from Somma 
?suviana, Italy, with very firm flesh, line flavour and good shipping 
laliticsj the “ wampi ” {Clau-ccna lansiuin) witli fruit related to the 
aiige, which promises to be a good st5ck for the orange and grapefruit : 
vigorous tropical vine iitidejoha), the fruit of which is good for 

lly, and which may be used for producing good-quality varieties of tropical 
•apes ; 6 varieties of ” kuruba " maUprymis) . the fruit of which 

iimch appreciated in the Bogota unirket, especially that ofji red-fruited 
iriety ; Eriohotrya pedolata, from the eastern Himalaya district, which 
lay prove valuable as a stock {(jr the loquat ; the huisa mango [Mangijera 
\ika) with eNxellent fruit, from Cuba, though the seed is probably of 
kilippine origin ; a quantity of “ litclii ” seeds ('Sephchim Litchi) from 
:ees in the Hawaiian Islands ; Pan parti a axillaris, a fruit and shade tree 
:om the western Hupeh and Szechwan Provinces of China, which has 
roved hardy in Georgia ; Svrhns cu'^pidafa and insi^ms. natives of the 
■astern Himalayas; Dillenia from Oudli, Bengal, Assam and 

iiirma, the flowers, buds and green fruit of wliich are eaten by the natives ; 
kbus niveus from Kaslmiir and Srkkim, a rambler. bearing fruit superior 


0 that of the English blackberry. .t - i 

Ornamental, shade .vnd wind-breaking treks. - 1 he So-foot lugl , 
did. pink-flowered cherrv of Japan {Prunns scrrulafa sachalmeusis) whic i 
iea.ves to be widely planted on accunt of its liardiiiess and boOTty , the 
iepal ash (Fraxiims floribwuhi). whicli. though not rb''; 

'love to be so in the south of the T nited .‘States . t le ..is . pneik 

Jwtiperus proccra) from Eritrea, tlie nood of whidi . 

ban those of the American juniper: Balo.y a natne o 

’ortugucse East Africa, from the seeds of which a c car, >e o\ , . ^ 

ilis obtained ; Picca Smithuina. from Darjiling, India, the wood of wh 
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is used for packing-cases and charcoal ; Aesculus assamims, from nortl^, 
ern Bengal ; Tilia mongolica from Tahuashan, China ; 3 varieties of th( 
Chinese soap-bean tree [Glcditsia sinensis), remarkably resistant to drougli 
and alkalinity, and very ornamental because, all through winter, they bea 
their pods, which are very rich iu saponin ; the cigar-boxwood tree [Toou 
^sinensis) from Changli, China, a fine shade and ornamental tree which als( 
gives good timber ; Corylus ferox, the edible Nepalese hazelnut ; a large bam 
boo {Dendrocaiamus Hamiltonii), from Darjiling, with shoots 80 feet higi 
the young sprouts of which are edible, it might prove hardy in the sout] 
of the United States and be used as a windbreak ; Cotoneastcr microphyUa 
18 species of Himalayan rhododendron Rhododendron anthopogon (; 
shrub about 2 feet high with sulphur-coloured flowers), R, arborenm (ol 
ten attaining a height of 25 feet), R. arhoreum C cimpbelliae , R, arhorm. 
vSmith, R. barh Uum, R. camelliae/lonim, R. campanulatnm, R. cimpyl^ 
carpum (with pale yellow flowers), R. ciliaiimi, R. Roylei, R. Dalhousiai 
R. Falconeri (admirably adapted to the parched, arid climate of Tibet 
R. pdgCYis, R. grande, R. Uinatum (with pale sulphur- coloured flower^ 
R. LepidotHm. R. setosum, R. Wightii (with pale yellow flowers) ; a Xep,- 
barberry {Berberis ticpalensis) , which, in Nepal, flowers from October t 
March ; Polygonum vaccinifoliu?n, an autumn-flowering plant very popub 
in England ; 3 forms of evergreen shrubs (£^Mo«ymw .9 spp.), from Tahuashan, 
in the Shensi Province of China. 

II. Edible plants. — A collection of 38 varieties of Chinese barley, which 
it is hoped will yield good new varieties in some parts of the United States : 
8 varieties of sweet potatoes from the Cuba Experiment Station ; i wild 
tomato of Funchal which grows wild among the dry rocks of the Island of 
Madeira, believed to be from the original stock from which the cultivated 
tomato is descended, it is very resistant to drought and will probably prove 
valuable in selection work ; the " Mahwa " tree (Madhuca iyidica), the fleshy 
flowers of which produce annually in India food worth over a million dol- 
lars has been imported into Florida and Porto Rico. 

Ueguminos^^ used as green manure and fodder leguminos.^. -The 
Sarawak beau {Dolichiis Hosei) si used as a cover crop to keep down weeds in 
rubber plantations in the Malay States, and could be used for the same pur* 
pose in the citrus orchards of Florida; i wild, prostrate form of alfalfa from 
the mountains between Hotien, Honan, and buaiifn, Shansi province, China. 

Textile plants. • — The ‘'chingma ", also known as Chinese jute or 
Tientsin fibre [Abutilon Theophrasii), which yields a harsher and stronger 
fibre- Hian Indian jute and is used for carpet-making ; it was im]X)rtcd from 
Ichang, China, and, if improved methods for extracting the fibre be found, 
may prove of value in America ; seeds of Kokia drynarioidcs (closely re- 
lated to cultivated cotton, but now almost extinct) have been imported 
from Molokai. 

Ornamental and wind-breaking trees. — The " doom-boom" ol 
the S. African veldt (Acacia horrid a) is promising as a hedge and wind- 
breaking tree in Texas ; 2 species of Taniarix (Tamarix pentandra var 
brachystachys and F. Karelini hirta) have been imported from the deseil 

[««»] 
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I^aiab, Bokhara, Turkestan, in view of the good results obtained in 
jcas with Tamarix as low windbreaks ; the Himalayan Rosa odorata gi~ 
itea, with white flowers 6 inches across, a climbing rose which may be 
,s.scd with others ; the most beautiful flowering tree of Java, Spathodea 
npanulata, imported from Africa into the island, where it floWers almost 
the year ; as it has flowered in southern Florida new importations have 
ju made. 

Fruit trees. — The rapid growth of avocado {Perseagrat ssima) groves 
California and Florida and the ever-growing appreciation of the value 
the fruit, which contains over 29 % of fat, make the Guatamalan and 
■xkan hard-shelled varieties of much interest, they ripen in spring and 
nter and have remarkable shipping qualities ; they have of late years 
eii grown in California ; a Ceylonese mango, almost as large as a coconut, 

;i bright red colour and with almost no fibre ; a Feijoa Sdlowiana seedling, 
til exceptionally large fruit ; this species has proved exceedingly brrdy in 
e south of the United vStates ; i rosy-fleshed anon a, called “ ilania ” 
mwnA divcrsijolia), one of the best of this class of fruit, and A. purpurea, 
th large aromatic fruit ; i Chinese “ wampi ” iClancena tansium) which 
3\vs well in Florida and may be cultivated for its fruit ;i variety of coco- 
.trich in oil, from Punta Burica, Panama; 4 varieties of apples resistant 
the woolly aphis [Eriosoma lanigera) ; Pynis hcUdaefolia sent by Dr. 
lETSCHNElDER to the Royal Botanical Gardens, Kew, and the Arnold 
boretum, Jamaica Plain, Massachusetts, it may be used as stock and 
oiild be useful in selection work ; P. Bretschneideri, very valuable as an 
namental tree, and yielding yellow, round, juicy fruit ; according to Sar- 
:nT the best Chinese pear trees are derived from this variety ; P. ovoidea, 
hich is probably the parent of the Kilpfer blight resistant pear, it has 
rge, abundant flowers, and foliage that turns scarlet in autumn ; P. phaeo- 
jpa, with pyriform fruit, which apj^ears to be immune to blight [Bactl- 
■^mylovorus), for a large tree in the Arnold Arboretum for many years 
iS never contracted the disease although exposed to infection. This col- 
ction of Chinese pear trees, made by the Arnold Arboretum, will 
cilitate a comparative study of Chinese species (from which Kieffer and 
eConTE obtained their blight resistant pears, by crossing and selection) 
ri the determination of their value for grafting and selection purposes ; 
wild apricot from the Shansi Province of China, where the natives pickle 
)e kernels in brine and eat them as an appetiser ; 2 smallfsour, wild free- 
one peaches from i^ianfu, Shensi Province and Chaoyu, Shansi Province, 
liinn, respectively : Prinsepia nnipra from near Fucheng, Shansi, China, 
Iiardy, shrub, bearing dark red, juicy and sour fruit resembling cherries. 


19 - The Separation of Autogenous and Added Hydrocyanic Acid from Certain Plant 
Tissues and its Disappearance during Maceration. - alseerg, Caul L. and black, 

OT19 F, (Office of Druij I’lant, Foisomms Flint, Ph>-siuloi?kMl and Fcrmeiitition Inve?ti- 
SaUons, Bureau of Plant Itulu^try, fnited States Dnix'-rtuicnt of Agnculture, U ashmgtou), 
ill T}h' Journal of Biolo jeal Ch,-misfr\\ Vol XXV, Xo, I, pp. 133' MO. Baltimore, . -, 


Muy, 1916. 

In this paper it is shown that the leaves ot Prunus virgi 7 iiana 


must be 
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distilled with acid 4 hours before all of the hydrocyanic acid is liberated 
whereas in Andropogon and Pankularia less than t hour is sufficient to 
liberate all hydrocyanic acid present. It is further shown that in niaeerat. 
ing plant tissues that contain hydrocyanic acid a certain amount of the 
hydrocyanic acid present or of cyanide that may be added is so converted 
that it is not recoverable by distillation with .sulphuric acid. This is not 
due to the action of enzynies or to the presence of glucose. It is thus shown 
that in determining hydrocyanic acid in plants several methods in corrobo- 
ration of each otlier must be used. 

030 - The Direct Influence on the Stock of the Sap produced by the Scion, and the 

Action on the Plant of Acid Solutions Absorbed Directly: Experiments in Italy. 

— C.VMPBKI-I., C , ill the . 1 ( 0 ' lU'll i Rcuic Accademia dci Lincci, Series V, 

Vul. XXV III, Halt- Year, Xo. i, i'p. 57-01. Rome, JamvHry 6, 1918. 

Plants that arc wild or have become so are usually more resistant to 
parasites than cultivated plants ; this has suggested the hyirothesis to 
Prof, CoMKS that this difference in bcdiaviour is due to the greater addih 
of the sap of wild plants (i). 

The author has tested Prof. ComivS’ hypothesis in two different ways 
i) by grafting a wild plant on a cultivated plant of the sanie genus (pluii 
on peach or wild apple oti an ungrafted apple) and studying theinfiuena 
on the latter of the sap produced by the former ; 2) by making the plan! 
take up acid solutions through its aerial parts by the method of Prof. Acyiv 
{Hendiconti della R. Accadenna dci Lijicci, 1914). 

Action of the sap pRoorcED by the wild scion on the citltivatei 
STOCK. — If Prof. CoMKS’ hypothesis is correct, the .sap produced by tb 
scion, being more acid, should increase the resistance of the stock to para 
sites. This was confirmed experimentally; in fact, after the 2nd aiK 
3rd vear of grafting, the influence of the scion on the stock is shown b; 
tile deeper colouring of the leaves of the cultivated plant (more niarkn 
in the peach) and its greater resistance both to drought and certain parasites 
in the peach, against Exoasens deformans ; in the apple, against OfL/ifni 
farifwsum. 

DiRr:cT Absorption of acid solutions by the akriai, parts. - 
T’p to the present, the aiitlau has studied 0.5, i and 2 solutions of tai 
taric, citric and malic acids in pure distilled water or plus a little saccliaro? 
to vary the osmotic pressure. By means of a cut branch immersed in iv;i 
ter, an apple-tre^ heavily attacked by Myzvxylus lanigcr (= SchizoniW 
lanigera) and peaclulrees heavily attacked by the aphid Anuraphis perka 

Aphis persicae) were made to absorb acid solutions at first in nii; 
then in 1916 and If) 1 7. In the spring of 1917, it was found that, as regan 
the apple-tree which ha<l absorbed the acid solution, the Myzoxylus lan\^i 
had almost completely disapix^ared and that, in comparison with the coi 
trols, the upper leaves were letter de\Ailoped and of a deeper green. T 1 
infection^ with the coni dial form [Did mm Jarinosunt) of Podosphaera 
tricha, with ichich all the other ungrafted plants were attacked, did not a 
feet the plant in (piestion or the wild plants. Of the 2 peach-trees ino 

(l) Sc<; b ., 1913, No. ysi ; 1914, No. 978; R., 1916, Nl>. 93?. (E<i.). 
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everely attacked by the aphids, the.one that had absorbed the acid solu- 
jons (and which was in worse coiidilion than the other at the beginning) 
las survived, while the one that was not treated died. 

The author has the intention of eonliiniirg and enlarging these research- 
is, and he considers it will be uscdul to try again the influence of an Arne- 
vine-scion on a Kurojx'aii stoc'k, as regards resistance to phylloxera, 
0 establish the value of the change taking place in the chemical conditions 
iiid to include the direct absorption of licjuid in his experiments. 


- The Influence of Acids on Germination ( i ). — mcquknxk, l. and dkmocssy.e., in the 

Fondue dcs St’dnci's de V Ai'iidhnu’ ties .Srttnars, Vtil, CLX\T, No, 14, pp, 547-552. 
Paris, April 8, 

Tp to the present tliere is no precise information available as to the 
influence of acids 01 genuinatiug seeds. It is certain that they are injurious 
at concentrations of i/iooo, but nothing is known as to the minimum at 
ft'hicli they begin to lake effect T]]e latent work on this subject has been 
esrried out by Mile Promsy {2) and M. Michhkls (3), 

For their experiments the authors used peas and wheat, previously 
fwolleii by soaking in pnre water for 24 liours. The extreriinents wTre car- 
ried out in two ways : -- in sauc“(us, in sand soaked with weak hydrochloric 
or sulphuric acid, and in (pin it/ tubes filled with the same solutions too 
times more dilute. 

CoNCH^siON.s. - ^Mineral acids should lx placed among the substances 
that are most injurious to genninalioii. Their toxic action which, when the 
id is free from other substances apparently cannot be changed to a fa- 
mrable one, can be modified by tlic presence of electrolytes of salts. 

In this, acids beliave like all other mineral ])oisoris: es|->ccially harmful 
hen acting aF)ne, they are seii-itive to tlie influence of antitoxins amongst 
liich calcium a^ipears to be one of the nios!: powerful. And, as with the 
■Its of heav}" metals, mineral aeids sensibly diniini'^b tlic efficacity of cal- 
iim sulphate. 

12 - Som? Effects of Organic Growth-Promoting Substances (Auximones). — i- 

BormMNKY, W, 15 . r <.f UmLiuv, ruivcrOlv .if Lniidoii), Si)iue KtTccts of 

.\uxim(.m.s(.Ti Uk- (V ruwlli ..I Lninia wMi-r iinri.n ial Cullua* in the Froardm^s 

ni the Royal .Se.ff/r (]5inh.-ic:il SOicna-), Svric^ H, V.T. .'<0, No. Bwi. pp. 481-507 -f U 

Tallies a- 7 i’i^, -2 Pi. Lnn.'i..n, i-ii:,-- U. ^r()(•K^,KIDGl^ F. A. ( King’s College, London), 

J^iine of Anxiin.-nes on the Soil Orenn-ms eoneemed in the Nitrogen C\xle. 

//.)'(/ , pp. 5 .' 8 - 5 , 43 . 15 TaUUs. I'or. 

I. In a previous communication (3) the author showed that bacter- 
;t(i ixat {4) contains certain organic growth-producing substances which 
e calls " auximones ” and whicli, when added in very small amounts to 
'heat seedlings growing in water culture, cause a marked increase in 
rowth. 


(i) S;-e A’., S'.'pU’iiilKr I'li;, N< 
le rtiiv'crsily of Paris M irseille?, 


,, (/.■,/)-(:) Tln-'ds No. i 4 ;'» '-•f ^he Science Faculty of 

/?„//. Aciul Section, 1913. 


(3! S<’e A’., Jaimary jui;, No. 


;4} Sev />., I<n4,^■o. 1102. (£J). 
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The author started fresh experiments with Lemna minor, a plant whos^ 
rapid growth can be easily- noted. A number of comparative culture tests 
(control cultures in Detmer’s culture solution — cultures in that solution 
plus small quantities of extracts of bacterised peat as : - f?) aqueous extrfict ■ 
b) alcoholic extract ; c) phosphotungstic acid fraction ) have led to the 
ing observations : — 

1) The auximones contained in bacterised peat have an enormous 
influence on the growth of Lemna, even when added in small quantities; 
the plants grow in number and weight, the cells are larger, the protoplasm 
is denser, the nucleus larger and the chloroplasts are more numerous. 

2) In Lemna normal growth and multiplication cannot be sustained ^ 
for any length of time in the absence, of auximones in an exclusively mineral 
solution ; auximones are essential for the effective utilisation and assimi- 
lation of the mineral substances supplied to these plants. 

The addition to the mineral culture soh-ition of 368 parts jjer million 
of organic matter from the water extract of bacterised |x?at resulted, uftoi 
6 weeks, in imdtiplication of the number to 20 tin)cs, and an increase in W( 
to 62 times, that of the control plants. 

3) It is highly probable that rhese auximones arc organic decomposi- 
tion products, for bacterised pecii is simply organic' matter, already partly 
decomposed by anaerobic action, which has been further decomposed by the 
agency of aerobic bacteria under suitable conditio [is. Some of them maybe 
absorbed and utilised directly as plant nutrients. Schreiner and Skinxer 
have shown that such nitrogenous decomposition products as creatinire, 
histidine and arginine can replace nitrates in a culture soUftion, and that, 
even when nitrates are ])resent, these substances are absorbed by the plant? : 
these compounds are absorbed as such and utilised directly for building 
up the proteins and other complex nitrogenous constituents of vegetablt 
material. They also suggest that the energy required for the transforma- 
tion of inorganic nitrogen into an organic form being no longer required, 
it can bc’ expended otherwise when these substances arc supplied to tlie 
plant and results in more rapid growth and increased plant efficiency, f Hher 
auximones may have a similar effect to the accessory food bodies or growth 
vitamines concerned in animal growth, which w'ould explain the enormous 
effect produced in comparison with the quantities present. 

5) The great sensibility of the plant to the action of these substances 
is shown clearly when the quantity of auximones is progressively dimin- 
ished or w^hen the culture .solutions are exchanged. 

6) The fact that plants can grow in exclusively mineral solution? 
does not constitute an objection to the suggestion that the presence of or- 
ganic substances is necessary, for I^rown has showai that nitrogem)us or- 
ganic growth-promoting substances may be produced in the endosperm (luo 
ing germination and absorbed by the embryo. 

II. — The author has made different cultures of the organisms concenv 
ed in the nitrogen cycle (nitrogen-lixing, nitrifying, pmnloi.ifying or.c 
denitrifying bacteria), which were mixed with extracts of bacterised peat 
The results of the researches indicate that : — 
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1) Soluble humus is a very important factor from the point of view 
[the activities of soil bacteria. Its effect on the organisms appears to 
e largely independent of any organic matter it may contain ; it is shown 
) be due to the presence of auximones ; 

2) auximones increase the rate of ni.rogen fixation and nitrification, 
eprcss the rate of denitrificaLion, and do not appreciably affect the rate 
{ ammonification. 

If auximones play some definite part in the building up of the complex 
itrogenous molecules of the organism, it follows that a directly opposite 
fleet should be produced on the two classes of bacteria (nitrifying and 
eiiitrifying) whose activities are directed upon such widely divergent lines. 

53 -Translocation of Seed Protein Reserves in the Growing Maize Seedling. - pettjbo.ne, 

C, J. V. and Kknnkdy, Corm:i.ia ( Biuehetni(.-al Labrjratory, Department of Physiology 
of the Medical School, University of Vlinnesota, Minneapolis), in The Jourual of Biological 
Chmistry, Vol. XXVI, No 2, pp. 5 i'j- 5 ' 5 » 2 Dtigr. Baltimore, Md., September, 1916. 
Ill view of the establishment of the fact that in animals the proteins 
if the food enter the blood stream and are transported to the tissues at 
east in large measure in the form of amino-acids, the authors have judged 
■f interest to settle the same problem in connection with the transference of 
pserve seed proteins in plants and have undertaken the study of the form 
!! which the reserve proteins of the kernel are transported in the growing 
iiaize seedling. The conclusion arrived at from the results is given below : — 
It is clear that ami 1:0 -acids are present in the flowing sap of maize 
eedliiigs. Since these compounds arc present at all times in seed, rootlet 
pd plumule, their presence in the flowing sap coupled with the migration 
I nitrogen, indicates beyond question that the process cf transportation of 
he reserve proteins of the seed, to furnish building_material for the proteins 
)f the growing parts, takes place in a manner analogous to the transporta- 
ion of protein food supplies in the animal organism. The appearance of a 
light cloudiness when the sap was mixed with alcohol, and tlie islatively 
light inci'case in amino-acid nitrogen after hydrolysis suggest, however, 
hat a portion of the nitrogen may be transported in the form of soluble pro- 
ein or protein hydrolytic products of jreptide type. 

34 - The Origin of Humpback” Wheat by Selection. — See No. 642 of thi^ Rivi^w. 

V: ~ Two New Varieties of Field Pea Obtained by Pure Line Selection, in Norway. 

— Christie, W., in dc o^cntli fortuiiti'-lTiin^cr HI L'mdbruh'ls 

Ui}K>ni. i oatel PI’ iunti, lui/- 

The field pea {Pisnm urvciL^c) cultivated in Hedeinarkeii (Xonvay) 
Oiisists of a mixture of forms that differ in their yield of seed and straw, 
li their earliness, and other eharaders. 

The article under consideration gives the results of researches carried 
lit with the idea of isolating the best of the different forms, rims, in 
and 1906, a choice was made from 118 and 225 spcxfimeiis (destined 
JSe-rve as parents for the new lines) in the localities of Xordre fiuiid and 
hittekvaern, province of I'urnes. A series of comparative trials, with pro- 
ressive elimination of unpromising types, gradually reduced the number 
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of lines to 2 only, which were worth considering as valuable new varieties 
These were “ Moistad gulgronne ert ” (Moistad yellow-green field pegj 
and “ Moistad brandede ert (Moistad mottled field pea), entered in theg^, 
nealogical register as No. 0203 and No. 0402. 

As regards the yield of the different varieties and the length of theii 
growing period, the following data is available for the 4 year j>eriod 

YiKld in seed. — The mottled field pea 0402 (relative yield: loo) 
takes first place with an average of 2248 lb. per acre, t. e., 946 lb. more than 
the common Hedemarken held pea (relative yield : 83) and 242 lb. more than 
the yellow-green field pea 0203 (relative yield : 96), wliich only surpassf^d 
it in yield in 1911. 

Yield in straw and earline.ss. - Both- mottled and common fiLld 
pea give practically the same yield in straw {3729 lb. and 3899 lb, respeitivo 
ly j5er acre) while the yellow-green field |X;a (3131 lb. per acre) gives a 
much inferior yield to both the others, probably on account of its oarliriess, 
In fact the length of the growing jx^riod is T09 days for the yellow -green 
field pea, 118 days for the mottled field jx^a, and 116 days for the eoinniori 
field pea. The more early a variety is, the smaller is the amount of gn*eii 
parts that it produces. 

The following are the chief characters of the two new varieties : — 

1) Moistad yellow-green field-pea No. 0203. — It is a form of Pim 
arvc7jse var. uiiicolor ensfarvet graaert ”) which differs from the coiiimo! 
Hedemarken field pea in greater earliness anal bigger yield of seed, whik i' 
is slightly inferior as regards yield in straw, Tlie seeds are round, small 
and of a fine yellow-green colour. 

2) Moistad mottled field pea No. 0402. — It is a form of Phm) 
arvense var. pnnctat(>~»McnUiUtm {“ prikkct-inannoreret graaert ") It i: 
clearly superior to the common Hedemarken field pea for 3'ield in seed 
while retaining ths useful earl in ess and high yield in straw that characteriN 
the common vajiety. The seeds are mottled with brown on a grey-grcei 
ground, thus giving it its name ‘ mottled' field pea. 

636 - Maternal Inheritance in the Soy Bean. — Tkr vo, ii , in Hu- American 

Vo], LII, N«). pp. Nc-\v York, January, 

The cotyledons of the soybean [Cilycine hispida Maxim.) maybe grcei 
or yellow. In thedirst case the seed -coat is always green, in the second i 
is either green or yellow. The results of the author's exix^riments siry 
1910, summarised below, shorv that those colours are transmitted by tii 
maternal plant only. 

i) Transmission of the cor, our of thf: cotyij-'.dons. -- Reciprov 
crosses betw’cen varieties witli yellow cotyledons and with green cotyK 
dons give, in the , hybrids of the same character as the female pareir 
In F| this phenomenon is repeated without there being any MeraUlia 
segregation of characters sucli as might be expected. Trdile I lllustrat< 
the results. 


[CS5>«3<] 
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TabuC I. ■— 7 ranamission of the colour of the colvleduns. 

n-fiis ^ i^reen ? x ydhw ^ ydlow 9 x urecn 

. . • Plants with 1. Plants with y('ll< .w cntyl. 

KtO % ! ICO % 

.1 ^ 1 

. iianls u ilh -riji'ii oilyl. Plants with ycll(.w cotyl. 


2 ) Transmission of the coloi;r of 'i he sI'THi coat, — This is more 
implicated. In the cross GrtYh $ X Y'-Ilou'^ (See Tablt II) the colour 
[the seed coat is transmitted exclusively by the female plant, as in the case 
[the cotyledons. The cross YclUno 9 x Grcni , however, gives in 
vbrids with yellow cotyledons and green seed coats, and in of the 

idividuals have green seed-coats and ]\ >'ellow seed eo;its aecordiiig to 
he Mendelian ratio 3 : r. 

Table II. — Trajisfnis^nou of the colour of the seed coal. 


ParnUS 


Green 9 6 

' Ydl^w 9 V Green ^ 

jtliiur of cotvlwlon . 


^rcfii yellow 

yellow green 

1,1, lur of seed-coiit - 

/, 


' green yellow 

/ 

10<' 

yellot\ qreen 

1 00 % 

;.il.jur of cotyledon . 


green 

yellow 

■iLur of seed-coat. - 


green 

1 

Kk) % 

green 

■ e 5 ^0 ‘i''* ''r* 

i^.'Lur of cf'tyledon . 


qreen 

yellow yellow 5'elloW 

tolour of s€Ctl-coat. 


'grceii 

qreen green yellow 


Explanation op titi;si; nmxoMKNA^ - ■ The behaviour ot the ehloro- 
phvll of the aenal parts of the plants is identical rv.th that oi the coty e- 
dons ; when tlie plant ripens the leaves an.l stem of indn iduals «yh > T 
low cotyledons turn yellow, whereas, in idants wit r sirccii ro > e 
parts keep their green colour w ithout changing for a onger vellow 

.re, then, two types of dilotophyll : Y, which can be ° ' 

and, 0 which reniaiiis green. Both of these 

seat m the cytoplasm of the egg-cell, and are, thus, transmitted d,rectl> 
by the female plant. 
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The action of the chlorophyll of the seed coat, however, which may tx 
green even in plants with yellow cotyledons, is probably due to the pres 
ence of a factor H, which prevents Y from colouring the seed coat yellow 
so that it remains green even in the absence of G. The absence of thi 
inhibitory factor H is expressed by h. In varieties with Q chlorophyll thi 
presence or absence of H is shown by the varying intensity of the green 

These facts make possible an explanation of the phenomena describe, 
above. Thus the cross J X yellow , with the formula (Q) HH > 
(Y) hh (5 , gives in a hybrid (Q) Hh, which is green, and, in three bj 
brids (0) HH, (Q) Hh, (0) hh, all of which have green cotyledons am] see 
coats (see Table III). 

Qn the other hand, the cross Yellow ^ X Green , with the forniiil 
(Y) hh 9 X (0) HHcJ , gives in/"i. individuals (Y) Hh with green seed coat 
and in F^, 1/4 of the individuals (Y) HH green, ^4 (Y) Hh green, and % VI 
yellow, as would be expected. 

Table III shows the transmission of the characters " green " and “ 
low In each case Q and Y arc transmitted by the female plant onh 
thus, in the cross in the first column, the hybrid luisthe formula (0) 1 
instead of YGHh, Similarly, in the cross in the second column the forum 
of the hybrid i s (Y) Hh n stead of YQHh . The fact or H, how'ever, is obvious 
contained in the nucleus aiid is also transmitted by the male plant, in a 
cordance with the IMendelian hnv. 


Table III. - Transmission oj the characters Green'’ and “ Yellow 


Pirrt'«CN 

. (U)nH V (V)hti J 1 

(Y) hh V (fi) :5 

Colour of cotyledons . 

. . green 


yellow 

yellow 

gret'u 

Colour cf seed coc t . . 

. . green 


yellow 

yellow 

green 






y' 







Fi 


(G) Hh 



(Y) Hh 

Colour of cotyledons 


green 



yellow 

Colour of seed coat . . 


green 

\ 


yellow 

/‘a 

. . ( 0 ) HH 

( 0 ) Hh 

(G) hh 

(V) HH 

(V)Lii lY)}ih 


% 

50 % 


; 25 

50 • 

Colour of cotyledons , . 

. . green 

green 

gret n 

yellow 

yellow yelloiv 

Colour cf seed coat . . 

. . green 

green 

green 

green 

green yellow 


Conclusions, — The colour of the cotyledons is transmitted by tk 
female plant only, and is due to two determinants, Q and Y, contained ii 
the cytoplasm of the egg -cell, and each subjected to the action of a tlihi 
determinant, H, contained both in the ovule and in the pollen grain, w liic 
has two effects on the seed coat : — ■ i) it modifies the intensity of the gne 
colour, 0 ; 2 ) it prevents plants containing Y from turning yellow, 

[M«l 



plaxt BREHDIKG 


68i 


''™ffiS?5, bTiSE"? I‘a”S?i:"V!“ •' “• «■'•>■« »* 

,„, s,«_s o. V.. •SzSt;?™'""*' '■"■ 

j „ew tyi» of strawberry combining the following characters : - 

i • ‘ capacity to ripen fruit regularly 

liiniig the cold, damp summer of the coastal district ^ gnarly 

2) Firm, slightly juicy fruit. 

iJolilnsTs. 

3) High yield. 

4) Large fruit. 

These two qualities are characteristic of the cultivated varieties. 

Alaskan Wild Strawberry. — Fraguria Mloensis is plentiful along 
the coast from Icy Strait to Pnnce William Sound, in the most sterile sandv 
soils, to which It has adapted itself so well that, when transplanted into 
acher soils, it produces abundant vegetation but no fruit. The leaves of 
this sireeies are characterised by having a large number of leaflets, 4 on an 
average, sometimes even 5 or 6. Flowering begins during the first 10 days 
at June, 2 or 3 weeks earlier tlian the cultivated varieties. The first fruits 
ippear at the beginning of July and the plant continues to bear fruit until 
very late in autumn. The fruit is of average size, conical shape very deli- 
ate flavour, with firm, slightly juicy flesh, very resistant to packing and 
transport. 

Crossixgs. — The female parents were the cultivated varieties En- 
hance, Magoon, Bismark and Hollis. The last named, which may be a 
native of Michigan, has not as yet been identified and has received the name 
if the place from which it came last — Hollis, in Prince of Wales Island, 
.\laska. 

The cultivated varieties, kept in greenhouses, so that they should 
Wtr at the same time as the native species, were first castrated then 
:ertilised whth ixillen from Fragaria thiloensis. The hybrids had the fol- 
owing characteristics : — 

1) Vigorous, even excessive, growth. 

2) Leaves similar to those of the native species, with 4 leaflets, but 
ess well-developed blade, and longer and stronger petiole. 

3) Farliness ; resistance to unfavourable climatic conditions, but 
'ith very marked in dim dual differences. 


(i) CORRENS, C., ZcHschrift fur ituittkitve Abstammun-^S' und Vererbun'islchre, Vol. I, 1909, 
? -'U-329 ; Vol, II, 1000, pp. — (^) B.'UTl, E., [bid., Vol. IV, 1910, pp, 81-102. 

(Aw/ftor). 
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4) Fruit as large as that of the parent Hollis, sometimes even larger 
possessing at the same time the valuable characters of the native straw^ 
berry — firm, slightly juicy flesh, delicate flavour. 

5) Shape of fruit varying from round to conical with all intermediate 
graduations ; the pointed forms usually have a better flavour. 

6) High productivity — more than 250 fruits per plant in the hybrids 
Nos. 1503, 537. 320. 

The crossings, therefore, gave positive results, since it was possible tc 
unite in one plant the valuable characters of both parents. The selection 
work is being continued with a view to isolating and fixing the most promis- 
ing lines and thus create a good type of strawberry capable of being propaga 
ted throughout the coastal district of Alaska. It should be noted that the 
development of the blade and the size and number of the stomata make tht 
new varieties absolutely incapable of resisting even a short drought aiic 
thus limit their being grown further south than a little beyond the 50 tl 
parallel. 

638 - Acelimatisation, Selection and Hybridisation Experiments with Fruit Trees u 

Alaska, U. S. A. — - Annual Reports of the Alaska Agricultural Experiment Siaiiot^ 
for the Years 1904- 1915. Washington, 1905-1916. 

The results are given of a series of acclimatisation, selection ata 
hybridisation experiments, carried out from 1903 to 1915 at the Agricultu 
ral Station of Sitka, in order to obtain types of apple, plum and cherr 
trees capable of growing and bearing fruit in the coastal regions of soulh 
east Alaska. 

In the interior (Yukon Valley) experiments with arborescent Rosaeea 
gave absolutely negative results from the beginning; the summer, thougl 
relatively warm, is too short for the wood and fruit to ripen, and the ver 
severe winter never allows the plant to hibernate. Sitka is on the wes 
coast of Barabanov Island in N. latitude 57^3' and W. iongtitude 135^20 
(Greenwich meridian), and its climatic conditions are totally differen 
from those which are suitable for the regular development of fnii 
trees. The summer-autumn period, from the last destructive sprinj 
frost to the first autumn frost, is fairly long (from May to September) 
but wet and cool, thus having an inhibitory influence on the ripening 01 
fruit and wood. The winter, though less severe than in the interior, is 
nevertheless very cold and kills and, to a certain extent, causes necrosis of 
the buds which form during the favourable season. The absenc:' of a hot 
and dry period prevents the plant from developing :;esistance to low tem- 
peratures by loss of water and thickening of the cell walls. The experi- 
ments dealt with varieties of apple, plum, and cherry trees. 

I, Apple trees. ~ i) Acclimatisation. The plants used in the acclima- 
tisation experiments may be divided into three groups : — a) Pyrus baccala, 
a native Siberian variety; b) certain varieties known in North America as 
crab-apples, probably derived from a cross between P. Malus and P. hoc 
cata ; c) difierent varieties of Pyrus Malus cultivated in the cold districts 
and known for their resistance to low temperatures. 
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.cts of north-western Canada!^ ^re ftIhriS he' 
rery year. It is a fine tree with a thick crown smooth hart ^^g^lariy 
j,d tasty, reddish-yellow fruit, about the size wood 

gmffl.) At Sitka it gave good result^; p (diameter = 

formed, in good Le, Te. 17 ' t£ firTm t " T' 
and the wood ripen fairty ra^ ' the 

Although few data on the subject are available thp rlaf r +u 
al vegetative phases may nevertheless be stated ann 
.gduring the first lo days of Tune ,1 flowe f I^af- 

[June ; 3) complete maturity towarL mid-(>tober f 

toned in xgxt from trees 8 years old, pTantS\°t litka L rt 

toarpTeA“£y^t^^^^^^ 

,tt.er than products of a pure .selection of P. ThesTtrees KT 

.dy given very satisfactory results in different parts of Canafa a^d the 
.■prnments ,n Alaska justified the hopes placed in them. Onlv a 10^0! he 
imerous varieties imported from time to time into Sitka resi orded t 
r matisation. but the greater part of those which succeedel Mo^ed 
he crab-apple vaneties. They were Whitney, Transcendent A artha 
Ivan Sweet, Buir Sweet, Hyslop, Yellow Transparent and L, viand 
^berry. The two last hold first place. (The Report gies two photographs 
" o Raspberry apple trees, with their fruit). ^ ^ 

Duchess, Peerless, Wealthy, Tetofski 
r h' h h resistant to lowtcmperatumsand beir' 

u , which, however, rarely npeiis. In 1915 only, chiefly owing to the 
a ively warm September, all the above-mentioned varieties gave good 
Ids. and the frmt opened completely, but differed from fruit of warmer 
mates in its smaller size and longer, conical shape. Onlv summer varie- 
s, ripening generally in the United Slates at the end of July or during 
ifirsUo days of August, should be imported. None of the autumn varie- 
s. although resistant to cold, can ripen early enough, f. e., during the first 
da>s of October at the latest. The a|)pToximate dates of the various pha- 
oi development are : a) growth of the wood-buds, towards mid-May 
eafai^ during the first half of June ; c) flowTring during the second half of 
le ; d) ripening during the first half of October ; e) fall of leaves during the 
fmd half of October. 

2) Hybridisation. — Along the Alaskan coast and near the sea, the 
“dve Alaskan Crab {Pyrus rivtdaris h. ; a photograph of a branch is 
grows wild in dense thickets w'hich are sometimes impassable. It 
arelv has a single stem, but usually a clump of shoots which branch out a 
inches from their base and may reach a height of 1 8 to 22 feet, and a 
^ameter of from 4 to 6 inches. The leaves are ovate-lanceolate with 
’“8 petioles. The yellowish-red fruit, hardly bigger than a pea, looks like 
aiiiatme apples, and has a very delicate taste and smell. It makes ex- 
dknt jam. Pyrus rivularis flowers abundantly during the first days of June 
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(lo to 12 days earlier than the varieties under consideration) and ripens tj 
markably early, during the first days of October, As a rule the wood aJ 
new tissues attain a sufficient degrw of ripened and compactness each y y 
to resist the winter cold. j 

The most important characters required are productivity, good quaiij 
fruit and resistance to adverse climatic conditions. An example of a sat] 
factory realisation of such factors is found in the wheat selected for southd 
Sweden. Crosses between the native varieties of Swedish wheat, early J 
resistant to cold, but with low yields, with the very productive, but late 3 
slightly resistant English Squarehead varieties, gave hybrids uniting sat] 
factorily all the desired characters thus helping to increase consid^ 
ably the grain yield of southern Sweden. Similarly it was thought thj 
Pyri^ rivularis, a native Alaskan apple, early and resistant, might 1 
crossed with varieties of P. Uolus with a view to increasing their resistani 
and also producing larger and better quality fruit. 

So far the results of the experiments have been unsatisfactory. Tl: 
is not surprising considering the bad state of preservation of the \w\\tn us 
(collected in the United States from trees flowering i or 2 months before t 
Alaskan apple and sent by post) . This difficulty has been overcome by usin 
pollen from a resistant variety of Pyrw 5 flowering at Sitka almost d 

the same time as P. rivtdaris. The crosses were successful, but a large pic 
portion of the fruit fell before fully ripe. A small quantity of seed obtained! 
1914 was used, and positive results are hoped for eventually. It must t 
remembered that i — i) certain varieties of P. Mulus have succeeded,! 
favourable years, in ripening their fruit completely ; 2) crosses with P, M 
cata have already produced very resistant types, with relatively large an 
well flavoured fruit. The greater part of the varieties crossed satisf actor!] 
at Sitka and acclimatised there are crab-apples ; 3) if. therefore, satisfactoi 
results have been obtained with P. baccata, it is probable that P. rivul&ri 
when the hybridisation has succeeded, will give yet better results. Thehai 
varieties of P. Malus, the Siberian crab-apple (P. baccata), the hybrids -U. 
lusX baccata, the Alaskan apple (P. rividaris) supply material rich in varit 
characters, which, when suitably selected and combined, will probab 
lead to the formation of types specially adapted to the extreme northe 

districts. - . r 1 . u , 

II. Peum: trees. — Numerous species and varieties of plum trees na 

been tested at the Sitka Experiment Station. Among them may be mentio 
ed May Day, Tomahawk. Sayles, Wyant, Hawkeye, Forest Garden, I 
Uota, Rollingstone, Siont, Red June and Ait Kin, which flower during t 
first half of July, but do not bear fruit on account of the rain andclan 
which prevent setting. Varieties known for their resistance to cold obtain 
by Hanson in South Dakota for crossing with Prunus Besseyi Baile>', a! 
gave absolutely negative results. In reality it is not the severe wi nter whi 
prevents the growing of plums in south-west Alaska, but rather the hea 
rains, absence of high summer temperature (see Table I), and the v 
favourable weather conditions, which prevent the fruit from setti 
and the wood from ripening. The tissues which form in summer lem 
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^ and without cohesion, and are destroyed every winter k„ * 
which in other latitudes the plum could bear without 
(Tioas damage. cnng such 

IB 1914 and 1915 a greengage produced ripe irultiu a garden at Sitka ■ 

[he plant, however, had been grown on a trellis well a / ^ “ ’ 

II A hybrid from Koslov obtained from the Botanical GardS 
;alifofflia. also pronuses well and good results are- expected from 1 ' 

on the whole, be considered as absolutely negative “ 

HI. CHER«y TREE. - The vaneties of sour cherry- cultivated at Sitka 
profuse y every year, but only a small iiroportion of the floors 
Islightly more than 10 %) set. This is due to two causes 1) the summer 
and moisture which largely prevent normal setting ■ 2) the absence of 
alienating insects. The little fruit which forms laielv lipenMn sood co V 
i„„; rams and moisture crack the skin and ctyptoia 2 A lo \ 
uckthe imt and spoidit entirely , The 4 varieties, tiarW IticWnA 
tehMorello, Ostheim and Dyehouse, planted in 1903, with the exception of 
k disadvantages already mentioned, stood the test well and began to 
ear fruit in the 5th year. The dates of the different stages of devclop- 
lent are i) leafing, first days of June ; 2) flowering, on an average to- 
afds the end of June or the first daysof July, with great annual variations, 
ks. m 1909, English Morello began to flower towards June 15, but in 
908 towards July 15. The same applies to the other 3 varieties. In very 
}1(1 and damp seasons flowering is slow and may continue till August, but, 
ithis case, the fruit does not ripen, as was the case in 1907. Setting oc- 
irs between the loth and 20th day after the beginning of flowering, but, 

? has been said, it is rare ; in 1906 6nly, under exceptionally favourable 
imatic conditions, the percentage of fertile flowers reached 40 %. 

Ripening. — The English Morello and Dyehouse varieties usually ri 
!n towards August 12, Ostheim towards the 10th, and Early Richmond (of 
hich the Report gives a photo), the earliest variety, towards the 8th. 

Duration of growing period and the various sub-periods. — <?) between the 
II of the leaves, which occurs about October 15, to the leafing of the fol- 
ring season, there is a period of about 7 14 months ; b) there are, on an 
erage, 30 days between leafing and flowering ; c) in spite of the low tern 
rature and great moisture, there are barely 40 to 45 days between flowering 
d ripening. In this case the first place is again held by Early Richmond, 
th a real record for earliness, i month (i) ; in 1908, flowering July 15, 
^ning August 15 ; in 1906, flowering July i, ripening August i ; d) there 
usually a little more than 2 months between ripening and the fall of the 
ives. Ill order to compare the effect of meteorological factors on growth, 
hies I and II reproduce the figures obtained at Sitka in 1906. Table I 
'68 an idea of the peculiarities of the climate at Sitka during the forma- 
u and development of the fruit : — 1) heavy rains (July and August) ; 


(i) In Italy an average of 71 day? (.^zzi, 0., Climatology and Phytogeography, in Rii>ista 
^orico-agraria, Year XXXVI, Xo. 33, p. z\. {Ed.) 

[•»*] 
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2) relatively low average daily temperature (July ; looC., whereas at Ran 
port, in the interior, it was 12. i®). In spite of that the first ripe fruit wg 
obtained on August i, so that the total average daily temperature duriii 
the 3rd sub-period of growth (from flowering to ripening) is a little ovf 
3000C. (3060c.) (i). 

Conclusions. — i) Plum trees, results almost completely negative ; ti 
fruit and wood ripen in exceptional cases only ; 2) Cherry trees, certain cu 
tivated varieties of sour cherry may, without any morphological changf 
develop in the south-west of Alaska, limiting the duration of the 3rd sci 
period to a minimum of one month, in spite of the damp and coolness c 
the coastal districts ; 3) Apple trees, none of the cultivated varieties of Pyy^ 
malus can be successfully 'imported, hybrids obtained from crosses %it 
crab-apples give no regular annual crop, and only bear fruit every two yeai 
or more rarely. Nevertheless the wild Alaskan P. rivularis may be crosse 
with P. malus, and it is probable that, by a series of such crosses, the sma 
fruit of the wild apple might be improved without decreasing the resistanc 
which allows the tree to flower and bear fruit regularly each year, Alask 
can certainly never become a fruit -producing country, but this in no wa 
diminishes the great practical and scientific importance of these invcsligj 
tions, the results of which may be profitably applied in the high mountair 
and vast northern regions of America, Asia and Europe. 


Table I. — Meteorological daia obtained at the Sitka Station, Alaska, 
during the period January-October, 1906. 

(These meteorological data should be compared with the data for the gro>\th 
of the apple and plum trees given in the text}. 


Temperature 


Number of days oi 


maximum 

minimum 

daily 

average 

ToUl 

rainfall 

in. 

clear 

weather 

ll 

11 

cloudy 

weather 

i 

January i 

48 OK 

op 

26. 1 0 '’F 

7 25 

XI 

I 

19 

I 

February . . . . ; 

50 

22 

37.28 

1.89 

16 

3 

9 


March | 

55 

21 

39.03 

1-58 

17 

3 

II 

1 

April ... . . 1 

59 

31 

! 41.93 

10.63 

3 

ID 

17 

2 , 

May j 

75 

i 31 

i 47*82 

3.46 

7 

II 

13 

I; 

June i 

65 

i 34 

; 55.39 

3 34 

IZ 

10 

11 

li 

Ju'y 

6 g 

i 40 

; 54.91 

7-45 

9 

1 

19 

i; 

August , 

65 

43 

' 54-79 

4.66 i 

9 

3 

19 

i( 

September . . . . j 

66 

33 

52.35 

5-78 1 

6 

4 

20 


October 

65 

34 

46.57 

15.22 1 

I j 

6 

24 



(r) In Italy the total average was 921“ C., e., 3 times as large (Reference the saineafi: 
Note on p. 68^) 

[«*) 
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Table II. — Data on the growth of varieties of cherry 


Variety 

Leafing 

1 Flowering 

Setting 

English Morello. . 

May 20 

' July 1 

20 % 

jaiiy Richmond . 

June I 

1 Ju^y I 

40 % I 

)3theim .... 

June r 

i July r 

good 

lyehotise . . . . ; 

June I 

1 July I 

good 


grown at Sitka in 1906. 


Ripening 

i Fall of leaves 

.August 1 0 ' 

Octol er 1 + 

August I 

October 15 

August 5 

October 12 

August 5 

; October 12 


,59 - The Germination and Purity of Seeds in Montana. - Atkinson, a., whitlock. 

B. W. ami JAHNKE, K. W, University of Montana, A gnmUwal Experiment Station, BullcHn 
So. iZ3,Thtrd Annual Report of the State Grain Uboratory of Montana, pp. 79-100. Bozeman 
Montana, December, 1916. ’ 

The work of the Montana State Grain Laboratory during the year ini 5- 
916 consisted of ; — i) Purity and germination tests of 5 035 samples re- 
rived ; 2) a study of the seed value of frosted wheat ; 3) a continuation of 
he study, begun in 1915, of hard seeds in clover samples ; 4) a study of the 
:ernii nation of seeds at different periods after harvesting ; 5) coo|>e ration 
rith the Association of Official Seed Analysts of America in studies on the 
tandardization of grain laboratory methods ; 6) a continuation of milling 
nd baking studies of Montana wheat. 

The two outstanding features of the year’s work were a great increase 
1 the number of samples sent for testing, and the very marked increase in 
he weed-seed content of alfalfa, clover, timothy and sweet clover. There 
ia tendency for the impurities in seed samples to increase each year; for 
sample, in 1 01 3-14 the average percentage of impurities was 5.91, in 
914-15 it was 6.32, and in 1915-16 it rose to 8.3, The purity of alfalfa and 
lover was higher in 1915-16 than in the two preceding years, but was still 
Diisiderably below the standard. There is no doubt that there is an 
icreased percentage of bad weeds in all crops, and, unless great care 
. taken to insure the use of clean seed, this increase may become very 
;'rious. 

Numerous tests were made of the average germination of the prin- 
ipal grains and grass seeds grown. Maize, oats, barley and flax, had a 
)mewhat lower average germination for the year 1915-16 than for 1914-15, 
lOugh the decrease was of importance in maize only, the average geriuina- 
on of which was below 80 %, thus again showing the importance of care- 
illy testing seed maize. The average germination of alfalfa and clover was 
-tisfactory, very little of the seed falling below the Government standard, 
any vegetable seeds w’ere also tested and, except in the case of parsnips 
id carrots, the average germination quality was generally high. 

To determine the value of frosted grain for seed, comparative field 
■Sts were made of the germinating rapacity of frosted and unfrosted seed, 
he results given in Table I showed that frosted grain has a slightly lower 
-dd germination, but gives a greater number of heads per row and a 
gher yield. 
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Table I. 


Seed 


Frosted . 
Uuf rested 


Number 
of samples 


Field 

germination 
(per cent.) 


j Ayerage number i 
i of heads per row | 


Grain p?, 

(grams) 


32 i 75 ^ 1525 I 1457 

32 ‘ 7S ! 15^9 1375 


These figures show that, though the seed value of grain may be cuitireh 
destroyed by frost, this is not necessarily the case, and that it is wise it 
have all such seed tested befoie discarding it. 

A set of experiments was also made to test the germinating enpadf 
of grain at different periods after threshing. The results, contained in Tabi 
II, show that wheat, oats and barley have a low germinating capacity im 
mediately after threshing, but that this capacity increases with the dura 
tion of the period after threshing. 


Table II. 



Winter wheat ■ . . 

_ ___ 'Spring wheat: 

Oats 

Bariev 


lyrs 

1916 

191D 

jgi 5 

1915 

Number of tests 

7 

*4 

12 1 

5 

4 

Germination i week after thresh- 
hig 

53 % 

8 

% i 

15 % 

(yj % 

(termination i month after th’a ^ 1'. 
irig 

79 % : 

66 % 

75 % ■ 

88 % 

85 % 

Germination 2 months after 1 
threshing - • 

96 % 

99 

90 % 

96 % 

95 

At the end of the bulletin is given 

a list of 

21 of the 

worst 

weeds, tf 

gether with illustrations and 

a short description of the seed and plant. 1 


includes : — 

BulllhLstle [Carduus lanceolatus) ; Quack grass {AqroPyron tepcfis)-, PigM’ectl {.-ifwwin.'i. 
reirofUxus) ; iVreen foxtail {Chaelochloa viridis); 'Pc\>pt:rf^^ss {Lepidittm apetalum); P.'ilsefl; 
[Camel: na sativa) \ Fanweed [Thlaspi arvense) ] Wild mustard {Braf;sica arvensis); 
[Cuscuta spp.) ; Rassian thistle [Salfiola p^xtifer) ; T^imb’s-quarteis [Chenopodiutn aihuft 
probably the m^>st eominon weed in Montana ; Wild oat [jAvena fatua)- Wild buckwheat (PrJ 
^onum convolvulus), a. nuisiince in grain fields; Canada thistle [Ca’^duus arvnu<>is). 

common and troubles<»me ; Curled d(x:k {Rumex crisptts); Shepherd's purse [Capselia bun 
pastoTis); Cow c<x:kle ( Vaccaria vaccaria); Gumweed [Grindclia squarrosa) ; Sheep m'I 
(Rumex acctosella ) ; Wild sunflower (Helianthus annus)'. Marsh elder [Iva xanihiifoiia)- 

640 - Study on Two Spring Wheats : Aurora” and" Bid des Allies”. — piedall-*. 
in the Compies r&ndus des Stances dc V Academic d’ At^ricullurc dc France, Vol. U', : 

pp. 369-372. Paris, March 20, 1918. 

The author presents the results of his chemical and technical study 
the two spring wheats “ Aurora " and “ ble des Allies ” as a supplement to 
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ke communication made by M. Jacques de Vilmoein to the French 
icademy of Agriculture on December 5 1917 (j) rrencn 

Aurora wheat which gives the very high yield of 321, lb. per acre can 
ipenin 3 months (May i-July -^i). ^ acre, can 

The ■■ ble des Alli« ” variety was sown on May 5 and harvested on 
^ptember 5, y:e ding 1342 lb. per acre. It can be sown either in Autumn 
,r mjynng, up to Apnl 15. After the latter date it is rarely sown 

The chemical and technical tests confirm the* results obtained by 
rowing the wheat. ^ 


The weight per bushel is high : 65 lb. for the first and 63 lb. for the 

econd. 

fhe flour is excellent, with a good gluten-con teut. It bakes well 
iving normal yield; 124% in long fancy loaves, well cooked and 
^ady for eating. 


These two new, quick -growing varieties that allow ol late sowing have 
0 the qualities of the best wheats. 


,I - Marquis Wheat. - I. Carleton, R. B, ami C. J ., in Farmers' Bulletin 7^2 

pp. 7-f-2 Pig. Washington, May 0, r,i 6 . - n, SCHrjbaux, in Comphs rcnaus dcs Se.nJ 
del Acadimie d A:^riculture dc Fnince, Vol. IX’, Xo. ro, pp.”3sr-'J54. Paris March ir 
11)1 H, 

I. — Marquis wheat is a hybrid produced by Messrs. A. P. Sauxders 
lid C. E. Saunders at the central experiiiientai farm of Ottawa. Canada. 
: is one of the progeny of a cros.s made about 1892 between an Indian 
heat, Hard Red Calcutta, as the female parent and Canadian Red Fife, 
he different forms obtained from this cross were separated in 1903 at 
ttawa, and one of them, selected betw^een 1905 and 1907, was called Max- 
uis. On account of its g(#)d milling qualities, this wheat was sent to 
biitoba in 1906 to undergo cultivation tests. Its earliness enabled it to 
sist the rust that so ravaged that province in 1907. Soon it became one 
the chief varieties grown in Manitoba and Saskatchewan. The yields 
)tained from this wheat at the agricultural experiment stations of these 
winces for the 8 years iqoj to 1914 were from 13. 5 to 38 % higher than 
lose obtained from Red Fife. 

Marquis wheat is a beardless spring wheat with hard stiaxv and chaff 
id a red, hard grain. It has the apiaearance of the wheats belonging to 
e Fife group of the northern Great Plains States, and is therefore classified 
that group. It is an earh^ variety ripening 98 to 135 days after sowing, 
cording to the district and year ; its average grovxing period in the northern 
‘cat Plains is IT5 days, so that it is 3 or 4 days earlier than the other Fife 
rieties. 

Thanks to this earliness it is able to a certain extent to resist scorhing 
dr\- years, rust in w^et years, and early frosts which, in this northern dis- 
ct. sometimes overtake wheat at the period of ripening. These characters 
ih it a very valuable w^heat for Canada. As the season favourable to 
5 \vth increases as one goes further south in the United vStates earliness 
comes of less advantage. 


<9 Set* K., I'ebruiiry miS. Xm iji?. (Fd.) 
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Experiments with Marquis wheat have been carried out at the Ex 
peri meat Stations of 13 States, from Iowa to Minnesota in the east to Ore 
gon and California in the west. In this vast stretch of land the adaptatioi 
and value of the new variety vary with the local conditions. This par 
of the United States may be separated into four divisions according to tb 
chief conditions of the districts ; i) the northern Prairie or sub-humi( 
zone, 2) the northern Great Plains or semi -arid zone ; 3) the western Basil 
and the Coast or ari^ zones, 4) the irrigated districts of the northern Roclc 
Mountain region and great Basin zone. 

A. — Value in the sub-hubiid zone. — Wherever possible winte 
wheat should be grown. Where spring wheat can be grown the Marqm 
variety may be recommended. The varieties of Fife, Blue stem, and Pres 
ton grown should not be hastily discarded ; the Marquis should be compare! 
with these spring wheats and the best one chosen. 

B. — Value in the semi-arid zone. — i) The winter varieties ar 
best wherever they can be grown in the north of the Great Plains districts 

2) durum wheats are better than any common spring wheats in this zone 

3) Marquis is better than any other variety of common spring wheat in som 
parts of this zone and equal to any throughout the district. Where sprinj 
wheat is grown and durum is not used Marquis is a safe variety to cultivate 

C. — Value in the arid zones. — The dry lands of the States \ves‘ 
of the Rocky Mountains are included in the arid zones. Marquis whea: 
is not to be recommended for this district. 

D. ~ Value in the irrigated zones. — Marquis wheat has not ye 
been largely grown in the irrigated valleys of the western States. Accordin; 
to the information available it has given good results in western vSouth Da 
kota and in Montana. In Idaho and Nevada^the soft white spring wheats 
such as Uicklow, Defiance, Palouse, BUiestem and Urttle Club all out yielde 
Marquis under irrigation. 

Milling value. — Marquis is a first class wheat for flour makiiij 
being at least equal to Fife and Blues tern in this respect. 

II. — The results obtained with IManitoba wheat in Fraiicc and Nort 
Africa have exceeded all exi^ectations ; it has proved to be a spring whe; 
suitable to all the districts of France, and in the south of this country, i 
Algeria and Morocco it seems capable of replacing winter wheat, Marqu 
wheat appears to have all the good qualities of this wheat without its defect 

Marquis wheat was studied by the author in the Paris district, at Gri 
gnon, and by M. SEbasTian in the south of France, in the Bouchcs-du- 
Rhone. The results confirmed those of M. dE VilmoRin (i). — Mar 
quis wheat proved earlier and more productive than Manitoba wheat 
In M. Sebastian’s field it developed in 107 days, ripened 8 days befor 
Manitoba and 12 days before Red Fife (the chief variety of the mixtur 
of wheatvS forming Manitoba). It yielded 0.030 lb per square foot, wher« 
as the two other varieties barely yielded 0.024 lb. per square fool. 


(i) See /? , FeT;ruary loiS, Nu. 157. (Ed.) 
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- The Origin, Characteristics, and Quality of Humpback Wheat, - Thomas,i,j:vi m. 

(.Assistant ui Charge of the United Slates Grain Standardization laboratory at Fargo N 

Dak.), in U. S. D,pMm 4 nl of Agriculture., Bulletin ^o. 478, 4 pp. + I Plates, Washington' 

D. C., December 30, 1916, ’ 

Humpback wheat is a bearded spring wheat characterized by a velvet 
halT. It is being grown in increasing extent in Minnesota and to a limited 
xteiit in the Dakotas. This wheat has found favour with the producers 
)ecause of the large yields claimed for it, but it is generally discriminated 
.gainst by the grain trade because of its alleged inferior milling qualities. 

This strain of wheat is said to be the result of a field selection by J. P. 
JERGLUND, a farmer living near Kensington, Minn., who about 18 years 
go found, growing in a field of Blucsteiii wheat, a plant distinguished 
roin the rest of the field by bearded heads and a more vigorous growth, 
'he seed from this plant was planted separately, and produced a strain 
f wheat known as Humpback, which wheat was first distributed 
mong the Kensingston farmers li or 12 years ago. It was originally 
ailed Bearded Bluesteni, a name given to it by Mr. Berglund because it 
as the characteristic velvety chaff of Bluestem, but it soon earned the more 
opular name of Humpback, owing to the peculiar shape of the kernels, 
le dorsal side being characterised by a prominence immediately to the rear 
f the germ and a curved slope toward the brush, making the term Hump- 
ick quite descriptive. . The term Marvel, and perhaps ether names, has 
jen applied to this variety by distributors of the seed. This wheat should 

be confused with the so-called Velvet Chaff wheats of the Northwest, 
hich are bearded spring wheats of the Red Fife type and have a 
nooth chaff. 

Humpback wheat has a large berry, somewhat soft in texture, giving 
high yield of flour. The weight per bushel of this wheat is higher than 
bat of Bluestem wheat. 

The flour from the samples of Humpback w'heat was lower in baking 
trength and general quality than the flour from the other spring wheats 
.’hich were tested. 

Milling and baking tests of Humpback wheats gave the following average 
ssults : — yield of straight flour, 71.2 per cent ; volume of loaf per 340 gm. 
f flour, 2145 CO.; absorption (water used per 100 gm. of flour). 49.8; 
olour of crumb (score), 95.1 ; crude protein (N X 5.7) ; in flour, 13.76 %; 
nvheat, 14.35 %, 

♦3 ~ Plants Yielding Tannin, in India. — see No. 699 of this Review. 

J4 - Venezuelan Production of Balata.— Brett, H,, in Commerce Reports^ No. 272, 

pp. 698-699. Washington, D, C., 1917. 

Balata, a gum similar to gutta-percha, is largely used in the manu- 
icture of belting. It is obtained from the sap of Mimusops ^lobosa Gartn. , 
tiee reaching 100 feet or more in height, which is widely distributed over 
astern Ver.ezuela and the Guianas. The latex is secreted between the 
ark and the wood of the tree ; it contains nearly equal proportions of 
t'sin and gutta, the latter being identical with true gutta-percha. 
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The word balata " is of Carib origin and is nsed by the natives of! 
British, Dutch, and I^rench Guiana as well as bv those of Venezuela, b'lt 
it is applied solely to the gum, the tree being known as the " purguo 
On the coast between Puerto Cabello and Cape Codera the tree is called the 
'' nisperillo 

The commercial exploitation of this tree in Venezuela began near 
Maturin, where by 1894 it had already been exterminated. Sap colkrctiiig 
was then begun near San Felix in the State of Bolivar and, as the tree became 
scarcer, the area of operations was extended eastward to the boundary of 
British Guiana and southward along the Orinoco and its tributaries to all 
accessible regions. In Venezuela the custom is to cut down the trees in 
order to obtain the sap, and the industry has thus been progressively 
destroying itself. A governmental commission estimates that in the Iasi 
10 years alone the 10 000 collectors have destroyed 36 000 000 “ purguo’ 
trees and that the direct loss to the nation from this cause amounts tc 
more than half a billion dollars. In spite of the fact that in British an( 
Dutch Guiana felling is prohibited and that regular production of latex ii 
obtained by tappings that do not kill the trees, the merchants of Ciudao 
Bolivar have opposed any governmental prohibition of the cutting down 
of trees, arguing that in whatever manner the tree is cut it will die and 
that there is no better method of obtaining the latex than felling. 

The " purguo ” is of slow grov-dh, the period required for a tree to 
reach the productive stage being more than 10 years and full development 
not being attained for 30 years or more. The fruits, being agreeable in 
taste, are nearly all eaten by wild animals, so that natural reproduction is 
slow. The trees usually grow at the foot of hills where the soil is fertile 
and moist but not waterlogged, always scattered among other species anc 
never densely, hand on which there are 16 purguos to the acre if 
considered rich. 

The balata harvest begins in May and ends in August, but in year? 0: 
continuous rains work may be carried on at all times except when the I ret 
is in hower, the sap being then so poor as not to be worth gathering. Tb 
collector leaves his camp at 5 a. m., fells the first tree he finds, and make 
four cuts on each side of the fallen trunk, to each of which he attaches a tii 
receptable to catch the flow of latex. Having worked two trees he return 
to his camp about noon carrying the product of his toil in a bag waterproofe 
with the same sap. The contents of the bag are emptied into a large recep 
tacle. On Saturday all t e collection of the entire week is coa^ilated b 
cooking, and aftenvards the gum is pressed in wooden moulds into slal 
weighing from 50 to 100 lb. 

Under present methods the average production per tree is 3 gallons 1 
latex, producing 18 lb. of balata worth from 15 to 4^ cents a pound, 
tapping properly it is estimated that each tree would produce latex worl 
$ 2 each year for 30 years or more. 

For a number of years balata. ranking immediately after coffee and co- 
coa, was third in importance among Venezuelan exports. The amount 


[< 44 ] 



sugar crops 


^03 


value of the shipments (stated in metric tons of 2 204.6 pounds and in 
IVoiencan currency) from igo5 to 1916 were : — 


Year Tons $ 


I9<f5 

1906 

1907 

1908 

t 90 Q 

igiti 


1 461 

755 4<jo 

I 280 

863 830 

1 545 

I 593 

I 463 

I 149 6(jo 

T 650 

1 283 575 

I 903 

2 193 Soo 


According to Documentary Lea.}ieis 
Vpril 191^^, the exports tor 1915 and i<}i6 were 


Year 

Tons 

% 

lyii . . . , 

2 222 

2 449 070 

1912 . . . . 

I 698 

i 767 260 

1913 • . . . 

2 2x9 

2 032 870 

1914 . . . . 

894 

698 625 

1915* . - . 

I 069 

789 323 

1 9 1 6* (si X months) 287 

-9213 


of the Inter nxHonal Institute of Aqriculiure, 
1027 and 623 metric tons respectively (Ed.) 


The war has caused great changes in the course of the trade in Vene- 
zuelan balata. During 1913 Germany led among the buyers of the gum 011 
the Ciudad Bolivar market, France ranked second, the United States third 
and Great Britain fourth. In 1914 the United States rose to first place! 
[ollowed by France, Germany and Great Britain in the order named. In 
1915 Great Britain occupied first place, the United States was second, and 
France was a poor third. Germany disappearing from the list. In January- 
fune, 1916^ Great Britain and the United States again ranked first and 
jecond, respectively and France and Germany w^ere both missing from 
he list. 


In 1906 the price of balata in Ciudad Bolivar reached the then high 
nark of 35 cents a lb. ; the average price is between 14 and 21 cents. The best 
)ricc in 1915 was 23.7 cents, but the latest official tariff of exportable pro- 
iucts issued by the Ciudad Bolivar custom house fixed tlie official valuation 
)f balata at 5 bolivares per kilo, or 43. 8 cents per lb. 


>45 - The Nature of the Soil and Manuring as Factors Determining the Tendency 
of Beets to Bolt (Set Seed) the First Year { r}. — MnN-ER.\Ti, O. and Zapp.\roli, T, V.. 
in Le Staziom speiimentali a-rarieitalianc, Vol, LI, Ft. 1-2, pp. 24-40 -f 2 Diagrams 
2 PI. Modena, lyiS {Authors' suwwflr;). 

The observations and researches of various experimenters (Pr.\sko- 
.^TZ, Herzog, Hor.RRUxo, Deutscu, Moxtemartixi) had already shown 
tat the tendency of the beet to become annual is favoured by special ex- 
enial conditions, particularly by heavy applications of manures, especially 
Tganic ones, but no infoiination was available deriv^ed from careful and 
ystematic work. At the R. Statione Sperimentale di Bieticoltura (Royal 
leet -growing Station) the authors, after some preliminary work carried out 
setween 1912-1914 (which shows that the phenomenon of "bolting " is 
ertainly favoured by external conditions which place the plants in a coii- 
ition to benefit fiom a copious siipplj’ of food material), started more 
igorous and far-reaching experiments in 1916, both in the field and in boxes 
Deh^:rain type), by varying the kind of soil and using, as well as various 
irtilisers, exaggerated quantities of farmyard manure, in order to repro- 
•uoe the case, fairly common in practice, of badly spread farmyard manure 
T of heaps w^ashed for a long period by the rain. 


(1) See also R., May 1917, No. J27. (£ 4 .) 
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Sowing was carried out about a month before the usual time when the 
stoppages of growth take place that more or less usually cause the beet to bolt 
Geiniination took place simultaneously in both manured plots and boxes 
and in those that received no fertiUsei , but in the former, growth was natu- 
rally much better. Below are given the percentages of plants obtained : 


Percentages ot annual plants 





With manure 


1 Without 


, . . _ 

- — 


1 manuring 

Complete 

mineral 

Organic 

CompJete 
organic 
and misej-j] 

plots of medium soil (naturally fertile). . , 

23 

50 

51 

55 

Boxes with sandy soil 

12 

15 

25 

29 

Boxes with medium soil (naturally fertile . 

II-I5 

24 

48 

4 'J 

Boxes with organic s<iil (peaty) 

28-34 

41 

44 

41 


Conclusions r) It is clearly shown that the nature of the soil and 
manuring influences the bolting of beets, 

2) The soil has an influence all the moie as its fertility and richnessii: 
organic matter are greater. 

3) The manuring, whether chemical or chemical plus organic, causec 
a considerable increase in the percentage of annual plants, 

4) With the same seed sown at the same time, the extremes in the 
number of plants that bolted varied from 1-2 % in sandy, u 11 manured soil 
to 55 % in fertile, heavily-manured soil. 

j) It is impossible to say whether the increase in soil temperature 
caused by a heavy dressing of farmyard manure, independently of the food 
material it contains, has any influence ; in any case, the number of plants that 
set seed was considerable even in those plots and boxes that had only re- 
ceived a dressing of mineral manure. 

6) It cannot be stated whether the organic, chemical, or mixed ma- 
nuring causes an increase in the number of annual plants on account oftk 
finer growth of the plants in the beginning, as the same tendency wa; 
shown even by weakly plants. 

7) These obserx^ations confirm the necessity of considering BS 
vulgaris as a facultative biennial and annual form (De Vries). It appeal? 
inexact to consider the setting of seed by the beet during the first year a? 
a phenomenon of atavism. 

646 - Experimonts on the Cultivation of Sugar Beet in Sicily — borzi, a., in BoU&m 

di Studi ed Informazioni del R. Oiardino coioniale di Palermo ^ Vol. IV, Pt. 1-2, pp. 

Palermo, 1917. 

vSugar beets were first grown experimentally over i IQ5 square yards oi 
the Colonial Garden, and then by farmers who were supplied with seed froir 
the Garden. The following varieties were tested : — Rich French white su 
gar variety (Fouquier d'Herouel) ; improved white sugar, original selec 
tion A. ; improved white sugar, original selection B ; Klein- Wanzleben. Soir 
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gwas rarned out in mid-January, and harvesting at the end of Tune 
;the Colonial Garden a ^rvest equal to 14.33 tons per acre was obtaiLd 
,e average ^rcentage of sugar was 12.7, with a miidmum of ii 45^^ a 
,x.mum of 14.10^ Taken as a whole the results showed that condit ms 
. curable to ^owth may be obtained if the date of sowing is aTanced 
aboutsmonths so that the critical period during which the crop de^rdt 
e niaximum amount of water includes a good part of the winter anSS 
d the vegetative penod continues till the beginning of summer, when heat 
S an accelerating i.nAuenc^ By this means the economic u ilisation 0 
et IS rendered po,s,s.ble lu Sicily as a rotation crop where cereals are g^wn. 

Varieties of Strawberry (,) and Their Culture in Indiana, U. S. A. - o«kamp' 

u ,mder the directlo.i of Woodbury, C. g , m Perdue [/««„.„. A-ricu.t«ral ExpenZl, 
ilaitm, Vol. XX, BulleUn No. 200, pp. ib + 14 Fig , Indiana, July 1917 

Using as basis the observaiions made on the trials carried out at the 
layette Agricultural Experiment Station (Indiana), 32 comparatively 
,■ varieties of strawberry are described, brief mention lieing made of 16 
uch, amongst those previously described (Bulleim No. 154, Purdue Uni- 
-stty Agricultural Experiment Station), are most popular in Indiana. The 
: indicates the self-fertile flowers and the pistillate or imperfect blossoms, 
planting pistillate sorts, a siami 7 iate flower should be set every four rows 
ensure proper pollination. Forty-two of the varieties aie midseason ■ 
Aniencus; Dewdrop ; Pan American ; Progressive ; Superb ; Productive) 
autumnal ; among them only the last one requires cross fertilisation ’ 
the mid-season varieties. 33 (Baldwin's Pride ; Baltimore ; Barrymore j 
esapeake ; Class A ; Early Jersey Giant ; Early Market ; Early Ozack ; 
eiiiiig Star , Fuller ; Gandy ; Grand Marie ; Helen Davis ; Hub ; Indiana ; 

Johnson ; Bate Jersey Giant ; Bca ; Manhattan ; Missionary ; Ohio 
y; Orem; Pearl; Posey; Rewastico ; Senator Dunlap; vSons Proli- 
; St. Bouis; Twilley ; Warren; William Bell; Winner) are self -fertile 
1 9 (Anna ; Bauer ; Class B ; Columbia ; Haverland ; Knaub Xo. i ; 
aub Xo. 6 ; vSample ; Warfield) require cross fertilisation. 

^ For each of the 32 comparatively new varieties, the name of the person 
inn supplying the original plants is given. 


- Varieties and Cultivation of Raspberries, Blackberries, Gooseberries and Cur- 
rants in Indiana, U. S. A. — Of^K.A>LP, J., under the direction of Woodbury C, G. 
I. Varietus of blnck berries atul raspberries wiUi notes ontheir care, Pur due University, A^ri- 
cuUtiral Ex f}criment Station, Bulletin No. 201, Vol. XX, pp. 12 -I- 6 Figs- I/afayette 
Ind., August, 3017 * — IT Gooseberries and currants, Ibid , Bulleiin Xo. 207, Vol, XX, 
pp. n -j- 10 Figs. I^afayettc, August, 101;. 

The author, taking as basis obseiA’ations made during five years' experi- 
ital work at the Agricultural .Station of Purdue University, Bafayette, 
bribes 24 varieties of blackberries, the best of which are Agawam, Ancient 
on, Eldorado, Stones Hardy, Taylor; 9 varieties of black raspberries. 


0 .\s regards strawberry selectioTi and variety tests see R. 1916, Nos. 408 and 748 ; 
iJ'.Nos. 18, 322 and 637. { Ed .) 
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among which may be recommended Cumberland, Kansas, New Stone Fort 
Plum Farmer ; 15 varieties of red raspberries, the best of which are Cuth 
bert, Early King (King), Eoudon ; 17 varieties of gooseberries, special^ 
recommending Downing, Houghton. Josselyn (American Red Jacket), 0^ 
gon Champion, Pearl ; 14 varieties of currants, with special mention of Xort 
Star, Red Cross, Red Dutch, Wilder. 

For each plant is given a short note on the method of cultivation an( 
pruning, its enemies, diseases and methods of controlling them. 

649 - The CommonHoney Bee as an Agent in Plum Pollination,— Hendrickson-, a. h 
in the College of Agriculture, Agricultural Experiment Station, University of Calvorr\\i 
Bulletin No. ^74, pp. X27-232, 2 Figs. Berkelej-, December, igi6. 

The experiments described, carried out in the Santa Clara Valiev 
forms part of a series undertaken to determine why, under certain condi 
tions, some plums bear abundant crops and under other conditions bea 
light crops or none at all. : 

In a large orchard two pairs of adjacent French and Imperial plun 
trees, as nearly as possible of the sanwj age and size, were enclosed in a teff 
of white mosquito net, so as to exclude all insects. In every other way tin 
trees were under the same conditions as the other trees in the orchard. Tin 
tents were put up before any of the blossoms opened, and taken down whei 
there was no longer any danger of outside pollination. As soon as 25 ) 
of the blossoms had opened a hive of bees was placed under one tent, am 
kept there throughout the blossoming period (about 5 days.) The bee 
seemed to prefer the flowers of the French plum to those of the Iniperia 
plum. The results are give in the following table. 



No. of blossoms 

No. of fruits 



counted. 

matured. 

Percentase 


April ri, igi6 ; 

August », 1916 


French plum iin<icr tent with bees . . 

. . 1 I 069 ! 

i 

193 i 


French plum under tent from which 

bees j j 



were excluded 

• • ; f 058 i 

t ^ i 

1.94 

French plums, averasre orchard set 

- ! 9 991 

1 : 359 ^ 

3 o'' 

Imperial plum unier tent with bees . 

, . j I oGo 

j 18 j 

i.Sg 

Imperial plum under tent from which 

bees : 

i I 


were excluded. 

. j 1 050 

i 0 i 

0 

Imperial plum, av'erage orcliard set. 

. i 2 180 

j 157 







It is seen that the French plum under the tent with the bees set a muc 
higher percentage of fruit than the other trees. The light crop obtaimx 
from the Imperial plum under the tent with the bees is unaccounted ior 
and it is intended to carry out further experiments to determine the caii>e 
The results show the honey bee to be one of the most impoitant fac 
tors in carrying pollen from one tree to another. The most satisf actor 
method of introducing bees into orchards has not yet been decided, but 1 
seems as if the best results w’ould be obtained by placing about one hivet 
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£ acre during the blossoming period, after which the hives could be 
moved. 

0 The Selection and Acclimatisation of Fruit Trees in Alaska, U. S, A, — See 

So. 63S of this Review. 


I - Grafting Stock in Sicily: the Experimental and Demonstration Vineyards 
Attached to the Royal Nursery of American Vines at Marsala. — p.^o.5E^^ r. and 

’\Ij\OGIONI, N. in Relasione suir andamcnto dvl R. Vivaio di Viti Americane di Puli-rmo^ 
pp. 42 + 5 Tables + I Map. Palermo, 1016. Abstract iu Le Pr\r€f! a^riuie ei vi ieje. 
Year XXXiV, Xo. 48, pp. 537 - 454 . Montpellier, December 2, igi/. 

The authors give the results of observations on grafting stock made by 
heiii in Sicily from 1907 to 1912. The hybrids obtained in the Palermo 
iiirsery were kept under observation for some time in the buparello vine- 
vad for parent plants and in the Roeazzo experimental vineyard, in deep, 
'ather heavy loam, free from lime, and miu:h infected by phylloxera, 
riie hybrids’ which showed the best qualities were propagated and trans- 
[erred to the experimental vineyards of the Marsala district (Vineyard of 
Ca-a Bianca, Spagnola, and .\risilla) in order to study their resistance to 
lime and drought, their affinity for the various lo^al stocks, some of which 
the same as those of the province of Palermo, and their prodnetirity as 
compared with that of these .stocks. The authors’ observations are rot 
:only of interest to vine-growers in Sicilv, but also to those in Algeria and 

hot countries. , 

1 The rmsiance to cfdomis of the stock imported trern France into bicily 
^a-ater there than in their native country or Upper Italy. This is due 
tlie very different climatic conditions, .md chiefly to the difference in the 
Stribution of rain in the southern and northern countries. In the iiorth- 
•r countries rain usually falls during the iieriod of vegetative growth, 
k-reas in Sicilv it falls during the winter rest, so that much less calcium 
'tbouate is absorbed. Tolerac.ce to this substarce may also vary very 
leatlv bv 20,30 or 40 %• This influence of climate and the seasons is 
Ml nioie emphasised by the fact that rain water, unlike telluric water, al- 
nv, contains some carbonic acid wliicli acts as a solvent on the calcium 
arbonate, thus greatly facilitating its absorption, and consequently, in 
Mising its harmfulness. ■ 

Uncording to the authors the high resistance of some ennes " 

iepends on a selective faculty pos.sossed within certain limits by the 
it^rbiiig roots, which siiecial eimionmental conditions, such as those 
above cHii onlv decrease or increase. 

Sance to chlorosis is usually less in .Unierican vines than m natue 

nnes n^Xir hybrids, and depends on the extent ote secrerton o a d 

lahstauces ; those species and varieties with most acidity in the root. 

neutralise the injurious action ot the cakui 
tothf formuHon of chlorophyll. 
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,\s regards adaptation , authors noticed that certain Franco-Aineri- 

can hybrids (Aranion X Rupestris G. lS!o. i, and MourvMre X Rupcstris 
1202) were subjected by the changes in environment to marked variations 
from the characters observed iii France. Especially have they shown a 
rather low resistance to drought, by reason of a climate much warmer than 
that of their native country", particularly when grafted on plants such as Cata- 
rotto, Cataiiesc, etc,, which are not very drought resistant. They, therefore, 
require moist, deep, fertile, not over heavy soils, otherwise there is danecT 
of their fading or dying after a few years. 

These conditions are particularly indispensable to Aramon X Ruix<- 
tris G. No. I, the more so because it is a very productive stock. 

Berlandieri R. Nos. i and 2, and their hybrids 420 A, 157-11, 34 p, 
17-37, 319 A., 301 A., 30T B. and 41 B. usually do very well whether grafted or 
ungrafted, and are very tolerant to lime, even when it is present in a verv 
assimilable form, as in th^ Spagnola experiment field, more espeeirdly 
considering the wetness of the soil. Those w^hich proved most resistant to 
drought under the conditions considered were Beilandieri Nos. i and 2, 
157-11, 34 E. M., 301 A. and B. and 41 B. Nos. 420 A., 17-37 and 2Tq A. 
showed weak growth, esioecially w^hen grafted on Cataratto, whetlier i:i 
the Casa Bianca experiment field, in calcareous sandy loam, ferrugiiiom, 
light, stony, shallow, but with a permeable sub-soil, in the demonstratin.] 
vineyard of Casa Bianca, or that of Misilla, in soil not very different. 

The most productive sfock are, in decreasing order, Aiamoii x Kn- 
pc'stris G. No. i, Berlandieri R, Nos, i and 2, 34 E. M. and 41 B. Those which 
showed greatest uniformity in this respect were Berlandieri Nos. 1 and j. 
41 B, 34 E. AT, and 157-TT. Production with the different stocks was n.'-uailv 
more uniform in dry than in wet years. 

The affinity of all these stocks for the native vines usually proved ex- 
cellent. Only in rare cases did the plants die through lack of alTinily, 
happened with Mourvedre X Rupe.stris and 420 A. grafted with Catanoc 
ii’i the Casa Bianca experiment field, but everywhere else its condition 
i.ormal. 

Affinity does not depend only on the nature of the stock and the scioii, 
or on their specific differences, but also on their individual differer.ces ard 
the functions they are called upon to fulfill as stock or scion. 

To counteract fading due to lack of affinity it suffices to use a stock 
which is a good conductor and has strong tap roots. This removes, ur 
at least greatly decreases the obstacle arising from pressure at the point 
of grafting, which if not the actual cause of the phenomenon, flinders at ioO' 
rate the material exchange and the circulation of sap between the sKuk 
and the scion. As a rule it is best to use stock the functional capacities ci 
which are superior to those of the scion, or to use as scion a native varkty 
with limited requirements, the development and production of which art 
not excessive (e. g. Grillo), so that even if the symptoms characteristic oj 
wautbfafiinity do not disappear completely, they at least become iiuich 
serious and frequent than is usually the case. 
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There are marked differences in development and production according 
^(jthe native varieties grafted. ® 

Aramon X Rupestris G. No. i, for example, is killed by serious phyl- 
loxera lesions when grafted with Cataratto, but continues in very good con- 
({itioii with Pigiiatello, Dainaschino, Grillo and Grecaiiico, in the same soil 
This fact had been remarked previously and was confirmed at Kisiila and 
Casa Bianca. Aramon X Rupestris G. No. 9, however, shows no sign of 
fading under identical soil conditions, and is in an excellent state of vegeta- 
doii in the experimental vineyards. The same may be said of No. 2, and 
tkse two stock may be compared with Rupestris du Tot.. 

Vciy serious wilting due to bramble-leaf disease occurred in the vSpagnola 
vineyard on plants of Aramon X Rupestris grafted with Pigiiatello (a va- 
lietv very subject to the disease), and on those of Mourvedre X Rupestris 
grafted on to Catanese (also very subject) from the first year after planting. 
The cuttings, however, came from a suspected locality. Only material 
knewn to l)e free from disease should be used. 

One of the most brilliant results of grafting is that it has made U pos- 
iiblc to grow outside their zone of ad(ip{ation certain vines which in the past re- 
pimi special conditions. Thus, Catanese, which ungrafted only docs well in 
moist deep soils, when grafted with Sicilian- American hybrids of the 
Casa Bianca vineyards, proved strong and productive, even in diy-, stony 
shallow soil. 

The growth and yield of Zibibbo and Pigiiatello in the ^lisilla and Casa 
Bianca vineyards are very dilferent from when they were ungrafted under 
riiiilar conditions. 

iifourvedre X Rupestris, which in its natural state suffers much from 
drciight, grafted with Grillo has a very fine vegetation, even in the dry soil 
(tithe Casa Bianca cx^xaiment field. 

Finally, the really exceptional fertility of certain scions which have 
attained a productivity hitherto unknown in these soils must be noted, 
•biioiig these should be mentioned Damaschino on Aramon X Rupestris 
G. No. I in the Casa Bianca and Misilla vineyards, Cataratto and Grillo on 
Berlaiidieri X Ress Nos. i and 2, in the Afisilla and Spagnola vineyards, 
Pcricoiine, Catane.se and Grillo on 1 57-11 and 34 E. M., in the Misilla and 
Spagnola vineyards, and Cataratto, Pigiiatello and Grillo on 41 B. in the 
Casa Bianca and vSpagnola \diieyards. 

This leads to other, more important considerations. It is known that 
in dry soils vines are very subject to great irregularities in yield because they 
respond more to the atmospheric variations of different years. In the case 
of well-chosen American vines, however, this occurs more rarely and to a 
sligliter degree, because certain stock counteract the failings of the soil so 
ss to make it comparable to moist soils of similar composition. It is, there - 
fore, a great advantage of grafting and the new methods of vine cultiva- 
tion that they have removed, at least to a great extent, the dangers arising 
from a crisis due to an excess or a failure in yield. 

The system which has given the best results is that of cleft grafting, 
Oil account of the greater uniformity of development and tlie higher > ield 
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(as average per stock and per surface unit) obtained. This is very marked 
when comparison is made between two demonstration vines at Casa Bianca, 
one of which had been cleft-grafted, and the other grafted in the vineyard. 
The same result is observed in the experiment field at Spagnola, where the 
rows planted with cleft-grafts were much more uniform and productive, 
and, in some cases (31 B. and Berlandieri Ress. No. 2) earlier, than those 
which were grafted in the vineyard. 

English grafting in the \dneyard is, moreover, insufficient to obtain 
uniform and regular rows wnthont gaps. This makes it necessary to adopt 
other auxiliary systems of grafting, such as the English herbaceous graft 
and the flute graft, with which good results may be obtained by grafth.a 
in the vineyard, results which in many cases are not inferior to those ob 
tained by cleft-grafting. 

Among the hybrids obtained in Sicily and planted in the experiments 
\nneyard of Casa Bianca, there are some which are really remar kahk ani 
well li’orth propagafin}^ , by reason of their vigour, their resistance to drought 
and lime, their affinity to the Erencli vines, and their yield. Tests have 
shown the most satisfactory to be Paulsen Nos. 473, 509, 779, 1043, 1064, 
1077, 1103, IT19, 1120, 1254, 1321. 1323, 1362, 1381, 1437, 1447, 1548^ 
1583, 1837, I9<^l, 1902, and Ruggeri Nos. 48, 70, 77, no, 128, 140, 143. 152, 
162, 180, 198, 252, 253, 29R, 300. 

The greatest affinity was found among the Paulsen hybrids, Sicilian- 
American or American, all of whicli are excellent from this point ofriev 
with the exception of a few in which the authors noted cases of “ folletage " 
(apoplexy). 

The Ruggeri hybrids, tiearh" all A me rico- America ns have not. as ;i 
rule, given good results with Catanese, a plant already known for its slight 
affinity for American vines and their hybrids. This seems to support th 
hypothesis that Vinifera hybrids have a greater affinity for Preneh vine 
than pure American ones. 

On the other hand there are among the old Pranco-American stncl; 
many examples which prove the contrary. Thus iMourvMre X Rupestn; 
T202, Coloinbeau X Rupestris (Camay Couderc), Bourrisqou X Ruix\^tii< 
Aramoti X Rupestris -G. No. 2 and No. 9, to mention only the principal one^ 
and a large number of direct hybrid bearers, have often shown a les.-e: 
affinity for Ercnch vines than many Americo- Americans. A|^o Grimaldi iS' 
{Calabrese X Rupestris), when grafted with Catanese, dies in the thirds: 
fourth year. Other Sicilian X American h>'^brids which, during the fii> 
years after grafting appeared very strong, suddenly died after from '' foi 
let age " in the Casa Bianca experimental vineyard. Death by “ folletage 
is but a particular case of lack of affinity. 

The hypothesis laid down after a study of “ folletage " in Frano 
(according to which the disease is caused by the action of strong dr; 
winds over a prolonged jjeriod thus causing excessive transpiration b; 
the leaves as compared with the amount of water absorbed by the soil 
is in no \vay justified. The authors’ observations show that the hybrid 
obtained and selected in Sicily usually have a greater affinity to Sicilia 
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vines than have the old stocks, besides being extremely resistant to 
brought. This is very promising for vine -growing in this district, for 
ftiiich, in view of its almost tropical climate, the investigations described 
jre of the greatest importance. 

It IS still necessary to select tliese vines further for resistance to bramble- 
leaf disease, in order to choose stock possessing to a high degree the quality' 
ot adapting themselves to local conditions as well as all the other charac- 
teristic good qualities, so that the vines may become continuallv more 
profitable. In other words, it is necessary to choose the stock wliich is 
most satisfactory in all respects and will prove most valuable to Sicilian 
niiegrowers. 

(,^2 - Humification and Nitrification in Forest Soils. — Sec xd. 624 of this Revuw. 

LIVE STOCK AND BREEDING. 

>53 - Studies in Forage Poisoning (rj. — gr-ui.cm, r,; brukcknter, a.i,. and pontr-s, r. 

l,. I. — A Preliniiiuir>" Report on an Anaerobic Raciiliis of Ktiologic Significance. L’mvi:r- 
sity of Kentucky, Agricultural Kxpcrinu'nt SlaJion, Bulletin Ko. 207, pp. 49-113. 36 Figs, 
il. — An .Anaerobic Organism Isolalerl from Ivnsilagc of Etiologic Significance. Ibid., 
Bullciin Ko. 208, pp. ii 7-133, 7 Figs. Lexington, Ky., June and July, 1917. 

I. — Forage poisoning has long been known in the Ihiited States, where 
it has caused serious loss in cattle, but more particularly in horses and mules. 
Previous experiments have already proved that D. botulinus, which 
causes botulism or meat poisoning in man, is pathogenic to horses and don- 
Ltys, producing symptoms closely resembling those of forage poisoning. 
The authors tvere able to confirm these results by experiments with horses 
and mules. In very acute cases the animals died without showing any pre- 
vious symptoms, but, as a rule, the characteristics of the disease were loss 
d appetite, stupor, rapid breathing, subnormal or normal temperature, pa- 
rahsis of the tongue and pharynx, salivation, slight watery discharge from 
rostrils, difficulty in feeding, muscular weakness, obstinate constipation, 
iiicordiuation in walking, decunibency, dccnbitic ulcers accompanied by 
secondary infection , rapid horizontal movement of the fore feet as in running, 
intervals of coma until death. The incubation period may last from a few 
kmrs to a few days. Guinea-pigs are also very susceptible to infection by 
B. boinlinn^. Chickens are highly resistant, but it is interesting to note 
that the faeces of chickens fed B. botnlinnn are capable of infecting houses 
ir.d mules given food contaminated with these faeces. This shows that 
iowls may be a factor in spreading the disease. 

In order to study this question more fully further experiments were 
:iiade with oat hay which had caused an outbreak of forage poisoning in 
^0^5- The pathogenic factor in this hay proved to be water-soluble, and, 
liter the forage had been stored for Zl months, fatally infected a horse which 
•vus given water in which it had been immersed, hrom the caecum of the 
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horse was isolated an anaerobic organism which was slightly motile, spore - 
forming, Gram positive and easily stained witlr the ordinary aniline elves 
the bacilli were single, but may occur in short chains. In its morpholc^ic;)] 
characters this organism closely resembled B. botulimts. 

The bacillus isolated from the caecum of the horse, when admiiiistertfj 
by the mouth, proved fatal to horses, mules, and guinea-pigs, causing symp. 
toms indistinguishable from those caused by B. botulinus. 

A thorough examination of the oat hay water in question led to tht 
isolation of an organism which resembled closely that isolated from the cat- 
cum of the fatally infected horse ; this organism, when administered bv 
the mouth, caused death in horses, mules, and guinea-pigs, accoinpanicf] 
symptoms identical with those caused by B. botulinus. 

Antitoxic goat, sheep and cow sera, prepared against B. bohtlium, 
proved efficacious against lethal amounts of a homologous toxin. The anti- 
toxic serum afforded protection in horses when administered subciitaneou.dy 
ai'.d intravenously, and in guinea pigs when administered iiitraporiloneally. 
against : t) a fatal amount of homologous toxin by the mouth ; 2) infectic:: 
by the mouth with a lethal amount of the organism isolated from the coecnni 
of the horse and agMnst lethal amounts of the broth culture filtrate of tlii^ 
organism ; 3) the bacilli isolated from the oat hay water. 

The whole series of experiments seems to prove that B. botulinus, whk]-, 
is known to be capable of developing in forage, is the pathogenic agcMii ir 
forage poisoning. 

II. — Knrtherexperiments carried out on a farm, where there had Ixt :: 
a natural outbreak of forage poisoning among mules, confirmed the lesujt- 
pre\’iously obtained. Agglulination tests with scrum highly immune "a 
B. bofultnns and the organism isolated frc)m the ensilage which caused tb 
outbreak were positiv’e, but normal sera of different animals agghitinatt I 
neither of the organisms. Sheep and horse sera immune to the orgairlsir 
isolated from the ensilage gave positive agglutination resnlts with />' h- 
iulinus and the pathogenic organism isolated from the horse which died 
a lesult of drinking water from infected oat hay. 

6j4 - The Toxic Action of Th/aspf a/I/aceum and the Active Principles of Sodk 
P oisonous or Suspected Cniciferae. — cr-:GuiNor, Arerszo, in Atti dcir acciUok:- 
Vi'fiedo-Trenti no- Istriiino, Vol. X, pp, ^59-1 10. Pnclun, 1917. 

In May, 1917, the author (Director of the Royal Garden of the Botanic 
al Institute of Padua) examined some fresh fodder cut at Pettorazza (pro- 
vince of Rovigo). It had been asked whether such fodder could have 
caused the death of oxen (8 out of about 40 which had shown signs oj 
poisoning) on a farm at Pettorazza. The author noted that the fodde: 
consisted largely of the Crucifer Thlaspi alliacenm L., in an advance^' 
stage of fructification, most, of the seed being ripe. 

Cniciferae cannot be considered as poisoi.ous in the strict sense •' 
the word, i. e., capable of causing poisoning, fatal even in small amounts nrr 
at any period of development, but some can cause serious illness, often evei 
followed by death, wlien eaten by cattle in large quantities during the ad 
vanced flowering stage or when rij)e. The si>eeies most commonly held 
r«53-e54] 
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Ije dangerous are ; Brassica ni^ra Koch. By, SinapktYum Eoiss.. Br. campes- 
fris CL oleifera D. C., Eruca sativa Mill. Lepidkm Dr aba L., Erysimum chcir- 
0 ihoidesE-, (tic. 

Thlaspi alliaceum is fairly rare in Italy, and very rare in Venetia. Nei- 
ther this variety nor Thl. arvense should be given to cattle ; when cows 
eat it their milk assumes a disagreeable garlicky smell. On the Pettorazza 
taini mentioned above the first fatal case occurred 5 or 6 hours after the 
last meal, the other cases after about 20 hours. The oxen were from 9 to 
15 months old. The clinical symptoms w’ere convulsions, shivering, weak- 
ness, etc. An examination of the blood showed the absence of pathogenic 
microorganisms. The post-mortem sho^^ed effects different from these 
aecerally observed in the case of poisoning in that the breathing tubes and 
stomach were very slightly affected. According co the author this is due to 
the rapidity with which the blood absorbs the poison (allyl sulphocyanate) 
thus causing death before the pathogenic effects could manifest themselves. 

As in the Rovigo province the district infested with ThL alliacenm is 
linhted b\' the lower course of the Adige and the Bianco canal, the author 
hclieves it would be possible to exterminate the plant completely by a sys- 
tematic destruction before the seed are ripe. 

655 - Researches on the Malady Trembles” or “Milk Sickness”, Caused by Eupa^ 
torium Rgeraioides in North Carolina, U. S. A. (i).— Ccktis.r. s. anri woli-, 

F. A., in the Journal at Airiculiural Resnirch, Vnl. IX. No. ii, ])j). 307-404 -j-2 Fi;.^.\Va>h- 
iii?»toii, ]uiu“ I, 1917- — Wolf, F. A., Curtis R, S., Kaupp, B. F. (Agriculturril E.Aperini.ein 
Ste.lion cf N'orlh Curolinit) , in the J ourv.al at i'ne Am^'rican VeUrinary Medical A^^iocialion, 
Viil.UI, Xl-w Series, Vnl. V, No. 7, pp. 6:0-827 — 2 Fie?. Itliaca, N. V., March, 1918. 

Of late years tlie authors' attentioii has been directed to a serious di- 
N.:.se of domeslie animals, including horses, cattle, sheep and hogs, which 
i:- eomiiionly called trembles, This disease is transmissible to man through 
t h" milk of animals affected rvithtreiubles . and thus physicians call it ‘ ' milk 
dekuess". It has' been k^iown to be endemic in Tennessee, Kentucky, 
Ohio, Indiana, Illinois, Missouri and Georgia, since their first settlement and 
i:i North Carolina sir.ce the American Revolution. It was first described 
h iSio, blit there is considerable confusion as regards the etiology of the 
disease, the etiological factors usually considered being i) poisonous miuer- 
.1? (arsenic, copper, mercury, cobalt, lead, and aluminium) ; 3) a niicroor- 
:;anism {Bacillus laciimorhi) ; and 3) a poisonous plant. The first 2 theoiies 
are not well supported by facts, whilst the third has 2 important points in 
its favour : - a) the malady disappears when the natural vegetation is re- 
placed bv cultivated plants ; b) it is limited to the grazing season . A number 
of species of plants have been considered as causing “trembles", Eupatorium 
iic^cratoidcs {— urticaefolium) being most commonly held to be the cause. 

Work published bv :MosEFFy, in IQ06, confirms the opinion, held since 
iN.jo, that this plant, known as ' ‘ white snake root ", is the cause of the disease. 
The authors have adduced further proof by obtaining the disease in sheep, 
pigs, and guinea pigs fed with concentrated foods and white snake root. 


[i) Si-,; K., Fcluiutry, 1018, No. 1“^. 
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The symptoms include : - nervous spasms followed by paralysis of 
the limbs ; congestion of the brain, liver, heart and kidneys ; hyperaenib 
of the lungs ; nuicoenteritis. 

The incubation period of the disease varies from 3 days to 12 weeks or 
more ; the period between the appearance of the symptoms and the death of 
the animal (only a small proportion recovers) is from 12 hours to 3 or 4 days. 

There is no ccitaiii method of treatment ; the only preventive measure 
consists in ploughing the areas infested by E. ageraioides, which is a ixaen- 
uial, and sowing them to cultivated forageplaiits. Timber land infested with 
the plant, and which cannot be ploughed up, should be fenced in, to keep 
the stock out. 

Mr. MosEi^Ey’s work is confirmed by the authors’ experiments with 
sheep fed on green “ white snake root ” plants from June to October, 1915. 
Out of 18 experimental animals, 15 showed signs of trembles, while 14 died 
and I recovered. It is possible that one of the fatal cases was due in part U 
an infestation of stomach worms. Death ensued from 5 to 27 days after thi 
animals had commenced to cat white snake root. Considerable variation 
existed in the several ewes, also, with reference to the quantity of weei 
ingested before trembles appeared. Indirect evidence against the infectious 
nature of the disease was secured by failure to communicate trembles froin 
sheep characteristically affected to healthy sheep when they were confinerl 
and fed together in a small lot. Common stock salt (8 oz. and 12 oz. per 
head in n and iS days) and baking soda {30 oz. per head in 19 days) givo-i 
together with a mixed ration of E. ageratoidcs and grain W’ere without ap- 
pxrrent antidotal effect. 

It has been claimed that aluminium phosphate causes a disorder si niiLr 
to that following the feeding of white snake root, but the authors foiUid uo 
harmtui effect to follow the feeding for 69 days of aluminium phosphate 
mixed "with grain and supple merited with alfalfa hay. 

656 - Investigations on the Etiology and Control of Infectious Abortion in Mares, in 
Kentucky, U. S. A. — good, E. S, anrl .S.viith, \V. V., in Kentucky Agricultural /- | 

meni Station, Univenityof Kentucky, BulleUn'So. 204,pp. 337-305+ Tnblcs, Dibit igruph} 
of 29 works, + 13 PI. Eexin^^ton, 1916. 

In 1907 the Department of Animal Husbandry of the University ul 
Kentucky equipped a bacteriological laboratory for the study of infectious 
abortion in cows and mares at the Kentucky Agricultural Kxix-riment Sta- 
tion. At that time it was generally supposed that this disease in both these 
species of animal was caused by the same organism. Furthermore, the fact 
had not been established that the organism causing abortion abroad and in 
the United >States was the same. 

In 1896, Dr. Bang isolated Bacillus abortus, an organism now conceJo) 
to be the cause of abortion in the cow. Although he never isolated the or- 
ganism from an aborting mare, he produced cases of abortion in mares ex- 
perimentally by infecting them with the bacillus and concluded that the 
bacillus caused the disease in the mare as well as in the cow. 

In 1911, the Kentucky Laboratory isolated Bacillus abortus 
from aborting cows. At the same time, a number of cases of abortion m 
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jiares were examined, but no causSil organism could be found The cause of 
disease in cows being well established, the haboratorv concentrated its 
jjorts on isolating the germ causing abortion in the mare, and succeedin<^ 
ii, isolating a microorganism called Badllm alortwo-equmit^ Iromthe uter° 
jie exudates and foetuses of aborting mares. The experiments de.scribed in 
Bulletin in question prove that this bacillus is the causal agent of 
j!)ortion in mares. * 

■During the experiments numerous studs and cases were investigated 
by the Laboratory, and studies were made regarding: — the morphological 

e^jltural and physiological characteristics of the bacillus . agglutination 

jnd complement fixation tests ; inoculation experiments ; the production 
li hypeTimmiine serum; immunization tests with a bacterin made from Ba- 
i %s abortivo-equimis ; the effect of methycne blue, hexaniethyleneamine, 
rbolic acid, and potassium permanganate on the organism. 

Results of the EXpERIMExts. In confirmation of tlieir previous 
pcrinients, the authors continue to find a bacillus belonging to Subgroup 
of the Colon-iyphi group as the etiological factor of infectious aboriion 
mares and jennets ; they propose the name of Bacillus abortivo-eqninm 
r the organism. 

By cultural, agglutination and complement fixation tests, the organism 
found not to be identical with other pathogenic organisms of Subgroup II 
Wv' Colon-iyphi grou]), such as Bacillus suipesiijcr. B. paraiyphosns A, B. 
iratyphost*s B, B. paracolon, B. enter iiidis (laeitner and B. typhi-murum. 

The Bacillus abortivo eqmnus vanes in its physiological property of 
ilitting lactose and saccharose, for it produced approximately 2 % of gas 
2.5 % of acid in t % lactose Vuoth in 86 % of 116 trials and 1:0 gas in 
of the.se trials, while in l % of saccharose broth slightly less than 2 % 
gas and about 0.2 of acid weiv produced in 50 of s6 trials, and no gas 
ith this sugar in 50 % of the tnals. It was found that B iic Ulus niter - 
Hiis Garteiier, belonging to the same subgroup of the colon-typhi group as 
. iihciriivo-cquinus, contrary 10 tlie generally accepted literature, pro- 
ijced 2 % gas in lactose in 75 ^0 Gie trials and in saccharose broth a 
nail amgiint of gas was produced in r out of 7 trials. 

The disease of infectious abortion in mares may be diagnosed by the 
Illation of Bacillus ahortivo-equin^is avx\hy the agglutination and comple- 
lent fixation tests. 

A one -tenth of i % solution of potassium periiianganate destroys 
iibortivo-cquinusin l minute. Ai % solution of carbolic acid also de- 
ro\ s it in i minute. A i tooo solution of methylene blue destroys 
le organism in 5 minutes, while a saturated solution of boric acid destroys 
It: germ in 3 hours. .-Vll these solutions in the strengths mc-ritioi'.ed can be 
■ed as douches and not injure the mare. Tlie water used should first be 
'iled, the chemicals added ar;d cooled to body teni|xu'ature before in- 
ction. 

Subcutaneous injections of B. ahortivo-cquinus produced abortion in 
liiica pigs and rabbits, ar.d an iutraveumus injection of the organism pro- 
•K\'d abortion in the hog ai:d slicep, The feeclnrg of large amoinrts of the 
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germ to a pregnant sow produced no injury whatever, and the sul 
cutaneous injection, also the feeding of the organism to pregnant ewes di 
not produce abortion. 

The intravenous injection of small amounts of the bacillus in hoi 
resulted only in lassitude for a few days, while a large dose given intr; 
venously and repeated produced death, with the recovery of the organic 
from the internal organs of the animal. 

An intravenous injection of 2 cc. of physiological salt suspension of i 
abortivo-cqiiimis in a pregnant mare produced abortion in 10 days, and tl 
organism was recovered from the uterine exudaje of the aborting mare at 
from the internal organs of the foetus. An injection of i cc. produced abn 
tion in 12 days. 

The gro\v'th of B. aboriivo-cqmnus on large agar tubes flooded \vit 
sterile water, mixed with grain and fed to a pregnant mare produced ape 
sistent diarrhoea which would not yield to medicid treatment, resulting i 
the death of the mare 20 days after. Streak .dilutions made of the intern 
organs of the maie and foetus on plain agar revealed the prcsoiu'e of i 
ahortlvo-cqitinm inthQ heart blood of the mare and liver of the foetus, tin 
showing that the bacillus had passed through the intestinal walls to the bW 
stream of the mare and foetus and would have caused abortion had tlie ma 
lived, 

A bacterin made by growing the organism on plain agar, floode<! \vn 
physiological salt solution and heated to 6o<>C. for 2 hours protected rabbi 
against 10 times the lethal dose of the organism. 

The subcutaneous injection of quite large doses of bacterin (killed 0 
ganism), in pregnant mares, produced no ill effects, save an occasional i 
socss at the seat of inoculation. The injected mares produced live, liealil 
colts. 

A mare receiving a bacterin in increasing doses, subcutaneously, ai 
afterwards injected subcutaneously with increasing doses of the live orga 
ism, delivered a live, \veak colt which soon developed into a strong iw]i\ 
dual. The treatment greatly depressed the mare. Soon after delivering t; 
foal she began to mend, and, 4 months after, was in excellent condition. It 
quite probable that the treatment wdth a bacterin had protected her fro 
aborting when later quite large doses of the live organism were injected sii 
cutaneously. 

Increasing doses of a bacterin, followed by an intravenous injection 
2 cc, of a sus|>ension of the live organism in physiological salt solution d 
not give a pregnant mare sufficient protection to deliver a healtliy fo; 
While the colt came alive, it was a “ sleeper and died 22 hours aft 
delivery. 

A hyperimmune serutn for infectious abortion in mares was prodno 
that had marked bacteriolytic properties in vitro. This serum protect 
rabbits from the lethal dose of the organism. In one case, it protect 
from 5 times the lethal dose. The serum did not protect a. mare from 
artificial infection, the mare aborting 12 days after receiving the live orga 
ism intravenously. The amount of the germ given, however, was va^t 
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^excess of an infection which could have been obtained naturally. The 
pfiim may prove of value in a stud where infection is known to exist. 

From these investigations it is concluded tliat a bacterin made of B. 
}y)fiivo~ 6 (^u\iiiiS injected subcutaneously will, if given to a pregnant mare in 
roper and increasing doses, do no harm and will, in all probability immunise 
er against the disease of infectious abortion if the bacterin be adniinister- 
I before the disease is contracted in a natural manner. In the production 
fthis bacterin, the bacillus is grown on agar slants and the culture then 
•ashed 3 times with normal salt solution in a centrifuge. 

5; - The Amino- Acid Minimum for Maintenance and Growth, as Exemplified by 
Further Experiments with Lysine and Tryptophane. — Osborne, Thomas a. and 
Mendel, Lafayette B. with the CfX>peration of Fkkry, Edna L. a-nd Wakf,m,an, Alfred J . 
(Laboratory of the Connecticut AgricultunU EsiKiiment Station and the Sheffield Labo- 
ratory of Physiological Chemistry in Yale t:nLvcr5ity, Xew Haven), in The Journal of Bio- 
logical Chemistry, Vol. XXV, No, 1, pp. i-i:, 14 Diagr. Baltimore, Md,, May, 1^16. 

Additional experiments are reported in this paper to show the part 
flayed by tryptophane and lysine in the metabolism of maintenance and 
roulh. The quantity of these amino-acids available in the diet can be 
iiadc the limiting factors which determine the nutritive equilibrium and 
icssibilities for increment of size in an individual. They afford an impor- 
aiit illustration of the“ law of ininiriuirn ” applied tc essential nitrogenous 
omponents of the food supply. 

- The Effect of the Amino Acid Content of the Diet on the Growth of Chickens (i). 

— Os HORNE, Thom. V.S, B. and Mendel, lyAF.VYETTE B. (Laboratory of the Connecticut 
Agiiciiltural Experiment SUttion and the Sheffield Laboratora- of Phi'siological CheiiiLstry 
ill Yale Univereity, New Haven), in The Journal of Biological Chemisiry, Vol. XX\T, 
No. 2, pp. 293-300 -j- I Plate. BalLiinorc, Md., September, 

Experiments on the feeding of albino rats have shown that for ade- 
[uate grow'th a suitable supply of certain a mi no -acids must be available 
:i the diet. Conspicuous among them are tryptophane, lysine and cy.stine. 
iratioti which fails to yield these in reasonable abundance cannot promote 
;rowlhbut,if the other (non-protein) dietary factors are suitable, incre- 
nent of weight can promptly be brought about by the addition of these es- 
critial amino-acids. Bucknkr, Xollah, and Kastle have attempted to 
tst the validity of the conclusions just expressed, in a series of feeding ex- 
erimeiits on young chicks, by using grain mixtures wEich they believed 
0 exhibit a low and high lysine content respectively. I he outcome was 
atercsting in showing umistakable differences in the growth of the birds 
n the tVTO groups. 

Believing that the conclmsion of Bucknkr, Xotxau and IC\stlk in 
Inspect to the relative amounts of lysine yielded by their foods 3vas in the 
;>ain correct, although unproved , the authors have eoncludedto attempt the 
pplication to the chick of the niethodspf feeding mixtures of more definitely 
n own lysine content. The plan of the experiments w'as to compare the 
rowth of chicks (Rhode 'Island Reds) fed on diets which, in one case con- 
hned “ corn gluten ", the mixed proteins of which yield^irabout i per cent 
f lysine, and in the other case contained equal parts of " corn gluten " 

u) See also R., April lOiS, No, {I'J.) 
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and lactalbiimin, a protein yielding about 10 per cent of lysine. The food 
mixtures contained, aside from the protein ingredients the essential snb- 
stances including inorganic salts, fat -soluble and water-soluble hormones 
which experience with rats has shown to be required for perfect growth 
Two types of food were employed- One, the “ fat food ", was made in 
form of a paste by grinding the ingredients together with a sufficient quan- 
tity of lard and butter fat ; the other, the starch food ", was made in tlie 
form of a coarse meal by substituting starch for a large proportion of the 
fat in the " fat food In one experiment the total gain of body Wfcioht 
in 55 days was 52 gm. for the chick on corn gluten food ; 283 gm. for the 
chick on corn gluten -f- 1 act albumin food ; in another a chick at the .age of 
81 days had gained 322 gm. in a period of 53 days, 'on the corn gluten - 
cottonseed flour ration, while at the same age a chick on the corn gluteii 
food had increased in weight only 44 gm. 

These results are in agreement with the writers’ observations upon rats 
receiving similar diets. We thus see that corn gluten permits a verv slight 
growth of chickens as well as of rats, because it contains some maize ghite- 
lin — a protein which yields tryptophane as well as a little lysine. With 
chicks, as with rats, lactalbiimin, rich in both tryptophane aixl lysine, is 
an efficient adjuvant to the proteins of corn gluten. 

Therefore these observations corroborate, for the chick, the cxperieiia- 
which the authors have previously published regarding the unlike value of 
different proteins in the nutrition of growth. 

In further accord with- the obsc^rvations on tlie growth of rats, eottoii- 
seed flour also forms a suitable adjuvant for the proteins of cor[i gluti-n. 
whereby in the presence of "protein-free milk", butter fat, etc., salisfic- 
tory inciemeuts of growth can be obtained. Two chicks beginning at tlk 
age of 28 days on a corn gluten -j- cottonseed flour ration gained 430 gra. 
and 556 gm. respectively in 79 days. 

The results cojifirm the conclusions drawn by Buckner, Xoijau. 
and Ka.stlk respecting the cttect of foods high and low in hc-^ine ou the 
growth of chickens. The assumption is justified that chickens, as well cU 
rats, require a sufficient amount of lysii-e in order to make normal growiii 
and that will doubtless be found true for other species. 

’'65g - Studies on the Nutritive Deficiencies of Wheat and Grain Mixtures and the 
Pathological Conditions produced in Swine by their Use. — Hart.e n , Mm t k,\v s 

and Me COLLT M E. V. (Departments uf .\ja'i<^'ultnnvl Chemistry and .Anatomy ni ihi 
University of Wisconsin, ^Ea<^ison), in I'kc Journal of Uioi'^'^ical Chcm-ii>tr\\ ViO. XXV. 
Nn. 2 , pj> u Dbgr. -f ? Plates. H litimore, M<1., June, 

In earlier studies on the influence of restricted natural feeds o'i growtli 
and reproduction it Avas observed that a ration from the wheat plant 
wheat grain plus wheat straw — was wholly inadequate with heifers for 
reproduction and in some instances for. continued growth. With swine, 
confined to the wheat grain and a suitable salt mixture, growth soon ceasi'd 
and the animals passed into a poor condition, while a maiz:^ and salt inixturt 
ration was at least sufficient for slow growth and continued Well-being- 
Similar results are on record with rats, and only when a liberal supply ot 
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.jseiii and fat-soluble A was added to a wheat grain and salt mixture was 
growth continuous and, in the case of rats, reproduction possible. 

In earlier papers the authors have expressed the view of the possibility 
of inherent toxicity in the wheat kernel, a view now made probable by the 
fact that the wheat embryo yields by ether extraction an oil of distinct toxi- 
city apd a residue far more innocuous than the embryo itself. That this 
embryo carries a considerable quantity of a toxic substance is further shown 
by the fact that, on increasing the mass of embryo in the rations of herbivora, 
earlier abortions are produced than when the ration carries the wholewheat 
flraiii only. When the diet of swine consisted of whole wheat gluten plus 
a suitable salt mixture the individual soon failed to grow and passed into a 
pathological condition. Toss of w’eigbt, rough coat, emaciation, lack of 
muscle coordination, laboured breathing, and even blindness manifested 
themselves. Experiments with rats showed that with abundance of better 
proteins from milk powder or casein, a more efficient salt mixture and the 
addition of fat-soluble A, and withwdrole wheat constituting approximately 
(13 per cent of the ration, the depressing action of this toxicity could be 
overcome. 

With swine receiving similar additions to the wdieat grain, but not in 
the same quantitative order, growth was normal but reproduction failed. 
It is important in this connection to call attention to the fact that when the 
additions to wheat weie only salts and butter fat but without casein, the 
aiTve of growth was improved, but ultimately these animals failed with symp- 
toms similar to those shown on the wheat, salt mixture diet. It became evi- 
dent as this work with swine progressed that these pathological conditions 
manifested by swine are, as far as the histological picture of the spinal cord 
s concerned, analogous to, if not identical with, the pathological condition 
recorded for polyneuritis in fowds, but here induced by* an inherent toxicity 
fjid not by a deficiency. Therefore malnutrition, histologically character^ 
ized by nerve degeneration , may result from the absence of certain factors 
in the diet as in the case of beri-beri. A similar condition may likewise 
arise from the presence of toxic materials in apparently normal food pro- 
ducts, and in the prescuice of all known factors essential for continued grov\1;h 
.'ind well-being. 

With a large mass of wheat in the ration of swine toxicity* will follow 
tven in presence of all the recognized factors for growth. Only in the pre- 
^tnce of ver\’ liberal quantities of all these factors can the effect of the toxi- 
city be overcome. No one important factor for grow th, such as better pro- 
teitis, salts, or fat-soluble A, appears able to act as a complete corrective 
for this toxicity*. . . 

It also api^ears possible to produce similar pathobgicai conditions 111 
J'vine in the absence of all known toxic material and in the preseiice 0 a 
lair quality of protein, a plentiful supply of fat -soluble A. and water- 
soluble B, but a poor salt mixture ; namely, that natural to the grams user . 

Excellent supplementary materials to the grains even in the presence 
'>f the toxicity of the wheat products, have been found iti alfalfa and com- 
mercial meat scraps. Probably milk, if used in .sufficient quantity, would 

[ess] 
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also serve this purpose admirably. The factors introduced by alfalfa 
are undoubtedly an abundance of fat-soluble A and a better salt mixture, 
Its richness in calcium may be important. With commercial meat scraps 
the factors for improvement are undoubtedly better proteins, more fat- 
soluble A , and a liberal supply of calcium phosphate resident in the bone 
material it carries. 

660 - The Stability of the Growth Promoting Substance in Butter-Fat. — Osborse, 

THOMi^ B. and Mendel, I..a.fayette B. with the cooperation of Ferry, EdnaE, anj 
Wakeman, Alfred J . {0>uuecticut Agricultural Experiment Station and Yale University, 
New Haven), in The /ournal of Biological Chemistry, Vol. XXIV, No. i, pp. 37 * 3 !) Bnl. 
tiinore, Md., 1916. 

' A considerable number of observations are now on record to show that 
certain mixtures of isolated food substances furnishing a ration upon wliicli 
animals (albino rats) decline or cease to grow can be converted by the addi- 
tion of some of the natural fats ” into a ration adequate for growth. Tht 
authors have feund that the inefficiency of lard and some other fats in thi; 
respect is not due to the destruction of the growth promoting factor by heat 
since these fats fail to promote growth adequately even when they are pre- 
pared at low temperatures in the laboratory. Furthermore they found iha* 
butter fat does not lose its growth-promoting potency by treatment with livi 
steam ; and the yolk extracts of heated eggs have also been reported as effect 
ive. From such facts it seems unlikely that the explanation of the iilti 
mate failure of gro^vth when certain of the natural fats supply the fat com 
ponent of the diet is to be found in some destructive reaction brought abou 
by preliminary heating. Uz Coluum and Davis believe that the substanc 
which exerts a stimulating action on the growth cf rats is sufficiently stabit'i 
to wnthstand conditions of saponification which they have employed. 

The authors have found that by fractional crystallization from alcohol 
it is possible to concentrate the g^o^vth-pTomoting factor present in buttei- 
fat and beef fat. It remains in the mother liquor or " oil fractions, where- 

as the fractions containing the fats with high melting points arc inef- 
fective. In order to learn whether the growth-promoting substance retains 
its physiological potency when kept for long periods, samples of butter fat 
and butter “ oil ” were stored : i) at i8®C., in the light ; 2) at l8^C. in tlk 
dark ; 3) at 8® C. in the dark. Their efficiency in restoring growth, etc. 
W’as subsequently tested on animals that had failed on the lard diet.^' 
The results indicate the pronounced stabilit}’’ of the growth-promoting sub 
stance as contained in butter fat under ordinary conditions of storage. How 
ever, in the butter “ oil gradual deterioration occurred, so that withii 
a year its characteristic growth-promoting potency was eventually alnios 
completely lost. 

The feature here involved has a practical bearing in relation totb 
storage of butter and other fat products. ■ 

661 - A Vitamine Favouring Growth, Isolated from the Pancreas of the Sheep.-Ei>D^ 

W. H. (Chemical Uaboratory of the New York Hospital), in The Jourmlof BiOio^u> 

Chemistry, Vol. XXVII, No. i, pp. 113-126 + 9 Diagnuns. BalUmore, 1916. 

By treating the water-soluble part of the alcohqlic extract of the sheeps 
pancreas with Lloyd’s reagent, the author isolated a substance wliic 
when fed to rats, was found capable of aiding their growth. 

[ISS-CII] 



FEEDS AND FEEDING 


7II 


This substance, whicli is separated from the extract as a phospho- 
[tiTigstic precipitate, is neither a protein, nor a fat, nor an amino-acid com- 
bination. 

- The Nature of the Dietary Deficiencies of the Wheat Emhryo (i). — Me. collltm, 

g, V., SaiMONDS, Nina and PiTZ, Walter (laboratory of Agricultural ChemUtry of 
the Wisconsin Experiment Station, Madison), in The Journal of Biological Chcimsiry, 
Vol. XXV, No. I, pp. 105- 1. 3 1, 19 DLigr. Baltimore, Md., May, 1916. 

The experiments reported in this paper reveal the fact that the wheat 
embryo contains qualitatively ail the factors essential for the promotion 
(growth and well-being in an animal, but these arc not so proportioned that 
can serve as a satisfactory diet without several modifications. 

The mineral content must be modified in certain respects before growth 
jn proceed at all. 

The character of the proteins is excellent ; no other proteins from plant 
ouroes which the authors have studied are superior to them. Rations con- 
aiiiing but 10 per cent of these proteins are wholly adequate for growth at 
k maxi mum rate. 

Both the fat -soluble A and the water-soluble are present ; the first, 
31 moderate concentration; the second, in very high concentration as nieas- 
lad by the needs of the growing animal. Two per cent of wheat embryo 
:upplies enough of the water soluble to promote growth at the normal 
ale for several months. 

There is contained in the wheat germ a substance which is distinctly 
;o>;ie to animals. This is in great measure removed by extraction with ether, 
iiid is found in the fat fraction. The writers have not yet dcteriiiined whe- 
iher the toxicity is due to peculiarities in the chemical nature of the tats 
ihinnseives or to something which is associated with the fats. 


(163 - Studies of Cotton-seed as Food (i). - e wells, c. a. and Ewing, p.w,, Cottonseed 

Meal as Incomplete P'txjd (Georgia Experiment Station), in The Journal of Btoiosual 
Chemistry. VoL XXVII, No. 2, pp. Bibliography of 8 publications. BalUmore, 

Md., 1916. — II. OSBORNTJ, Tjiom.\s B. and Mendel, E xfayette B., The Use of Cotton 
Seed sK Eo<>d (laboratory of the Connecticut Agricultural Exiienment Station and 
the Shemeld Eaboratory of Physiological Chemistry in Yale University, New IIa^•en). 

/iici..Vol.XXlX,No. 2, pp. 289-317, 5 Diagr. Baltimore, Md., March, 1917. , 

X The results of former experiments (Wells and Ewing, Acido^sih 

iiid Cotton-seed Meal Injury, Georgia Agrimllaral Experiment Station. 
BuUetin no, iQi 6 ) had indicated that in feeding cotton seed meal to pigs 
M aseert.ain the injury said to result from this it is necessary to balance the 
ration, not so much as to the nutritive ratio, detei.nined by he amom.ts 
oi fats, c-atbohydrates, and protein present but rather as to 
accessorjO'ood factors. The present pai>er relates the wnters 
mcnls bearing upon this phase of the question. They were carried 
Duroc Jersey pigs ; the conclusions arrived at are as follows . - 
' Cotto-Led meal Is an iiicoiiiplete food. This is true even when it ,s 
■d with sugar and starch to a wide nutritive ratio. 


" Aa t .,.s, xo. 300 ; Apm .,, 3 . no. 
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Pigs Upon an absolute maintenance diet ate in addition only small quanj 
titles of cotton-seed meal and were not greatly injured by it. 

So called cotton -seed meal injury is due in large part to inadequate diets 
II. — Cotton-seed meal is one of the most valuable feedstuffs at the 
command of the American stockman. After the animal has digested u 
the value of the residue as fertilizer is about three -fourths the original valut 
of the meal. The United States uses only part of the cotton -seed niea 
which it produces and one of the reasons which prevent a larger doiiiestu 
consumption of this by-product of the cotton industry is the danger that 
sicknes.s and death may follow its use. Cattle fed for more than 90 to ut 
days on a heavy cotton seed meal ration (6 pounds or more i^er head daily’ 
become lame, and their eyes discharge freely, blindness often resulting 


Deaths may occur, especially in young animals. Pigs are peculiarly snscc-p 
tibletothc effects' of cotton-seed meal, i>ossibly because they are usualh 
fed a larger quantity of the meal in proportion to their body weight, 
feeding pigs, symptoms of sickness may appear at any time after 3 week: 
of feeding. aTul deaths frequently occur with little warning. Various sys^ 
terns of leeding cotton-seed meal to pigs have been devised. Some of theai 
appear to miiymize its danger somewhat, but none of them prevent it en- 
tirely. This product, therefore, can not be regarded as a safe feed for pig: 
in the combinations in which it has heretofore usually been fed. (Rommel 
C: M., and Vedl^er, K. E., Journal of Agricultural Research, V^nl. V, p 
489, 1915)- 

Referring to the experiments in feeding cotton-seed meal which hau 
been made by various agricultural station workers, Wkees, C. A . a-.' 
KwixCr P. V. {Georgia AgriaUiural Expcnnient Station, Bull. 119. iqth)stat 
that the results of such exi>eriments do not entirely agree and few abs-jliu 
coneUisions can be drawn from them. They indicate, however, that swii; 
{particularly young pigs) . calves, sheep, horses, cows, steers, dogs, cats.guiii!; 
pigs, rabbits, fish, poultry, and other animals may be injured by eatir 
cotton-seed meal. Some of the smaller animals, such as pigs and cahv'; 
seem to be more susceptible to its injury than co\vs, steers, and simih 
animals. This, however, may have been due to their youth, or, more prob 
ably, to a consumption of larger quantities of meal in jjroportion to tlit: 
live weight. When the ' meal was fed in connection with pasturage. 0 
when it had been steamed, boiled or fermented, or when fed witli miners 
matter, particularly iron compounds, it often seemed to exert no app;ue.! 
injury' to pigs even when fed in rather large quant Thediijury rcsnli 
ing from the feeding of cotton-seed meal to stock has been attributed 
a) the oil in the meal : b) its crude fibre ; c) excesss of nitrogen and 
verted metabolism ; d) the action of bacteria and moulds ; c) presence r 
betain, cholin, or other alkaloids, and to gossypol ; f) to injurious phosplv 
ous compounds ; y) to a protein group containing loosely bound sul])lui 
which interferes with normal iron metabolism ; i*) to worms and certaiti <>ti'‘ 
causes of minor importance . 

Cotton seed products for feeding purposes are available in several con 
mercial forms. Cotton-seed kerHcls are obtained when the whole cott'' 
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is decorticated and freed from most of the hulk. Cotton-seed meal 
is the term applied to the ground cotton-seed cake from which most of the 
(Sl has b^n pressed. Cotton-seed ilom is prepared by finely grinding and 
iifting the meal, whereby the lint, etc., are removed more completely than 
from cotton-seed meal. . ^ ^ 

Two processes are commonly employed in preparing cotton-seed meal 
in the first process {he seeds are decorticated, ground, and then steamed for 
about •/« of an hour. The hot mass is freed from most of the oil by means 
jf hydraulic presses and the resulting press cake is then ground to a meal 
In the second process the oil is expressed from the seeds by means of An- 
derson expellers whereby the meal becomes heated: The residue is then 
ground as in the first process. The second procedure is frequently called 
the cold process. Nearly all of the mills in the United vStates use the method 
employing live steam. 

Maechlewski, ly., {Journal fur prakthche Chemie, Vol. LX, p. 84, 
1899} isolated from the foots from cotton -seed oil a substance which he 
tamed gossypol. Withers, W. A. and Carruth, F. E. {Journal of Agrkul- 
'itral Research, 1915, Vol. 261) (i) have isolated this from cotton-seed 
kernels, by extraction with fat solvents and they report it to be highly toxic 
to rabbits, guinea pigs, rats, and pigs. They state that the ether -extracted 
kernels are rendered non-toxic by removal of gossypol. According to 
liViTHERS and Carruth, “ cotton seed meal and fiour were found toxic to 
tabbits but the flour produced no ill effects on rats The unlike toxicity 
;o rats is explained by the variation in alteration or removal of gossypol 
n the manufacture of the meal from the kernels. 


To ascertain whether the cotton-seed proteins are, like some proteins 
lom maize, notably deficient for the purposes of nutrition the authors have 
;onducted feeding experiments on white rats for which cotton-seed pro- 
;eins furnished practically all of the food nitrogen and for wliich the other 
;ssential dietary components were supplied by adding to the products to 
tested a suitable mixture of protein -free milk, butter fat, and starch 
vliich, with the addition of adequate protein, is sufficient for perfect growth. 
In this way they have found that satisfactorj" growth can be made by rats 
^'hen either cotton-seed globtUin, or the total cotton-seed protein predpi- 
:atcd from alkali extracts of cotton-seed meal, is employed without signi- 
icant amounts of other protein in the mixture. 

The facts now available are briefly summarized below. 

Cotton-seed kernels are unsatisfactory for nutrition. Cotton-seed ineal 
itid flour are valuable foods for growing rats, both when used as the sole 
oiiTce of protein in the food, or when used in smaller quantity to supple- 
nent other less efficient protein concentrates. The excellent " quality ” 
•f the cottou-seed proteins as a wiiole is attested by the satisfactory growth 
nadje on diets furnishing the equivalent of only 9 per cent of protein (N x 
. 4) ; even with 6 per cent of the protein considerable growth ensued. Cot- 
on-seed flour gave good results when used as a supplement to such deci- 


[««! 


(i) See also E., Juuunry 64. ;:March kjiS. No. 306. (EV.I 
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dedly inferior protein concentrates as “ corn gluten ”, distillers grains, 
and ” vegetable albumin flour 

The injurious substance in the kernels can be removed by esctr action 
with ether and, according to Withers and Carruth, by extraction witl 
carbon bisulphide, chloroform, benzene, or alcohol, but not with pet roleutr 
ether or gasoline. The ether soluble material is deleterious, either because 
it contains some toxic ingredient or because it renders the food containing 
it so unpalatable that the animals refuse to eat it. This agrees with tb 
results obtained by Withers and Carruth and by Me Coleum, Simmokds 

and PiTZ. - .t. 1 1 . 

Poods containing cotton-seed oil prepared by pressing the kernels n 
the cold, or furnished as the crude unbleached commercial oil prepared b 
heating the kernels before pressing them, are eaten without detriment by rats 

By treatment with steam under suitable conditions the kernels lo$ 
their deleterious effect on rats. The variations in the results of feedia 
different samples of cotton-seed meal, which have been reported, may b 
due to differences in the mode of heating which the products have expenenct 

in their preparation. . 

As regards the question as to whether so called cotton-seed injury 
in the feeding of domestic animals can be classed with the deficiency disease 
it is quite possible that, as Rommel and VeddER maintain, food mixtua 
lacking some of the now recognized essential ingredients of an adequate 
diet have been employed in the past. The authors’ experience with rat* 
successfully grown on cotton-seed rations excludes the probability that tht-u 
is ordinarily anv lack of the water-soluble vitamine. Whether the quota o: 
inorganic salts 'furnished in agricultuial practice is always sufficient th< 
writers are unable to answer. It is noteworthy, however, that they havt 
induced voung rats to double their weight at a normal rate of growth oik 
food mixture containing nothing except cotton -seed nieal, starch, and lard 
The deleterious effects of unheated cotton-seed kernels cannot be denied 
Whether the reputed detrimental effect after feeding some of the conimer 
cial cotton-seed meals is associated with a failure to destroy a deleteiiou 
constituent or is attributable to unsuitable methods of feeding- in some ca>e 
is still debatable. 

664 - Test of Three Protein Concentrates and Two Leguminous Roughages in Mi 

Production. — Huxztker, O. F. and CA-LDw-el l, R. K., in the Pufdu^ University Uf 

CHliHral Experiment Station BuLleiinS^o, 203, PP- 1-20. Lafayette, Indiana, August, lor 

Results of an experiment designed to give directions to feeders of dan 
cows, regarding the type of protein-carrying concentrates and leguminoi 
roughages best adapted for maximum and economical milk yield. 

The three protein -carrying concentrates under test were cottoiiset 
meql, linseed meal and gluten feed, and the hays fed were alfalfa hay ai 
soybean hay ; ground maize and maize silage were included ip all ratior 

The experiment covered a period of i8o days and was divided into s 
periods of 30 days each, 15 cows being used, divided into 3 lots ot 
cows each. 
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The rations used in the experiment are given in the following schedule : 

1. Ground maize, cottonseed meal, alfalfa hay and maize silage. 

2. Ground maize, cottonseed meal, soybean hay and maize silage, 

3. Ground maize, linseed meal, alfalfa hay and maize silage. 

4. Groun<l maize, linseed meal, soybean hay and maize silage. 

5. Ground maize, gluten feed, alfalfa hay and maize silage. 

6. Ground maize, gluten feed, soybean hay and maize silage. 

The cows used were : 13 pure bred Jerseys and 2 pure bred Ayrshires 
(resh approximately 75 days before they were placed in the experiment. 

The average daily feeds consumed during the entire experiment are 
shown in Table 1 . 

X.VHi.E 1. Showing Avcycigc Daily heeds coiisuDicd — Eiiiiyc Experiment. 


Radon 

Ground 

lb. 

Cottonseed 

meal 

lb. 

Luitted 

meal 

tb. 

Gluten 

feed 

lb. 

Alfalfa 

hay 

lb. 

Soybean 

]tay 

lb. 

Maize 

silage 

lb. 

I 

y.88 

0.49 



8.52 


24.50 

2 1 

7-14 i 

0.78 

— 

— 

i — = 

7-43 

25.07 

3 ■ 

i 

— 

0.55 

1 — 

1 8.54 : 

— i 

25.00 

4 

7.40 

— 

r.o6 

i — 

i — 

7.65 ! 

24.81 

5 

7-24 ! 


— 

1 0.90 

8.27 

“ [ 

25.10 

6 

1 1 



j 1. 6 1 


7.62 1 

25.24 


The average daily production of milk for each of the 6 periods of the 
experiment was not especially high, averaging 19.64 lb. for all cows when 
receiving alfalfa hay and 18.41 lb. for all cows when receiving soybean hay. 
The low daily milk production may be accredited to the fact that the cows 
were mostly pure-bred Jerseys, having a rather high fat content. 

Table II shows the amount of dry matter required to produce a unit 
if product. 

Table II. — Showing the Anionni oj Dry Matter Required to Produce 
a Unit of Product. 


Ration 

Average daiW 
milk produced 

lb. 

Average da fly 
butter 
fat produced 

lb. 

Average daily 
dry 

matter consumed 

lb. 

Dry matter 
required 
per 100 lb. milk 

lb. 

Dry matter 
required per 
pound butter fat 

lb. 

1 

1 I 

20.18 

0.9224 

22.899 

113*42 

1 

24.76 

2 

19-93 

0.9346 

22.901 : 

121.99 

25.88 

3 

19.85 

0.9064 

22.605 I 

i 114.92 

2447 

4 

17.31 

O.8161 

21.120 1 

ir 3-75 

24.35 

5 

i 18.89 

0.8822 

21.483 i 

113-85 ' 

24.94 

6 

1 17-98 

0.8246 

20,817 ! 

1 115*74 

25*25 
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The cost of the product, considering feed cost alone (i),is given iji 
Table IH together with the value of the product, calculating all butter fat 
at 30 cents per pound and the skim milk at 25 cents per hundred pounds 


Table 111 . — Showing Cost of Product. 


Ration 

! ' ' 

Avera^ daily 
coet of feed 

Average daily 
value 

of product 

{ Cost 

I per 100 pound ' 
1 milk produced 

i Cost j Ptoductioa 

i per pound butter < per |r.o worth 

1 fat produced j ol feed 

1 ' 

2 i 

3 

4 i 

5 

6 

i 

S 0,19*5 1 

0,1901 ! 

1 0-1997 ; 

! 0.1990 

0.1968 
0.1895 j 

i 

$ 0 - 3 * 
0,28 
0 - 3 * 
0.30 

031 

0.28 

j $ 0.98 

1. 10 

1. 00 ! 

1.05 

0.99 

1.05 

! 

$ 0.216 ] 

0-234 

0.213 1 

0.226 i 
0.218 ! 

0,229 j 

$ 1 .605 
1.464 

1 

J -523 

1.589 

1.498 


The average daily cost apparently was not influenced by the type 0; 
protein-carrying concentrates used. The variation in cost was doubtles' 
influenced chiefly by the roughage fed. The type of roughage used 
produced an average variation in the total value of the product from 
$9.52 when alfalfa hay was fed to $8.67 when soybean hay was fed. 01 
about 4 cents per day. 

The conclusions drawn as a result of the discussion of the data present- 
ed in the foregoing tables may be summarized as follows : — 

A ration used in tiiilk production, which contains ground maize, maize 
silage and a legiiruinous hay, requires a very limited amount of protein- 
carrying concentrates in order that it may be properly balanced. The 
three protein -carrying concentrates used in the experiment affected the 
cost of the ration less than any of the four feeds of which the ration 
was composed. 

When fed in connection with alfalfa hay, cottonseed meal was the most 
economical source of protein, gluten feed ranking second and linseed meal 
standing third, using prices as shown in the note (l). 

Alfalfa hay was 12 % more economical as a milk producing roughage 
than soybean hay, both selling at the same price per ton, and without tak- 
ing into account the greater quantity of soybean hay refused, due to its 
unpalatable character. The cost of milk was affected to the greatest de- 
gree by varying the price of maize. Hay ranked second, maize silage third 
and the protein-carrying concentrates fourth. The hay and maize exert 
practically the same influence upon the cost of milk. 

The use of soybean hay caused an increase in body weight and ii de 
crease in daily milk and butter fat production. 

Properly balanced rations were, approximately, equally efficient u 
the production of milk and butter fat per unit consumption of dry matter 

(t) Prices of feeds rised were as follows ; Cottonseed meal $ 30 per ton ; linseed mea 
$ 36 per ton ; gluten feed $ 28.50 per ton; ground luaiae $ 0.60 per bushel ; alfalfa hay S 15 
tou ; soybean hay $ 15 per ton ; maize silage $ 3 5o per ton. 

[««] 
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555 - Feeding wito Maiw Silage and Ground Cotton Cake : Us Influence on the 
Composition and Quality of the Butter. — see No. 696 of this Review, 

5^6 - The Role of Water in a Dairy Cow’s Ration; Investigations made in U. S. A.— 

LARSEN, C., HUngerford, E, H. an^i Bailey, D. E , ia SoiHh Dakota State College of Agri- 
culture and Mechanic Arts, Agricullural Experiment Station, Bitlletin'Slo. 175, pp. 648-691 
4- 16 Tables. Huron, April, 1917, 

Some dairymen claim that if the amount of drinking water given to a 
,^ow is limited, the body temperature is raised a nd the composition of the milk 
uioclified, the percentage of fat especially being increased. In order to verify 
this assertion the authors undertook a series of experiments ii) on the effect 
‘ watering cows at different intervals with varying quantities of water on 
iG following factors : — amount of food consumed, digestibility of food, 
lautity and composition of faeces and urine, quantity and composition of 
ilk, composition and quality of butter fat, body temperature and physical 
iiiditioii of the cow. Data on the mineral metabolism of the cow were 
so obtained. The experiment, carried out on four animals, w^as divided 
to three periods, separated by a period in which the ration was normal. 
1 the first period the animals were watered every 24 hours (an average of 
[.65 lb. per head), in the second period every 60 hours (an average of 51.20 
1. |)er head), in the third period with half the normal ration of water (40.0<j 
1. per head). 

A series of tables gives : — Composition of feed and water ; weight of 
nimals, amount of food consumed and daily milk yield, coefiicieiits of di- 
istibility of the rations, amount of water drunk and food digested daily, 
aily amount and composition of the faeces, relation of amount of water to 
n’ "matter consumed, average daily amounts and composition of the urine 
nd the milk, analysis of butter fat , average temperature of the shed and cows, 
ffect of room temperature on the total amount and percentage of fat in the 
lilk : food constituents digested per 1000 lb. of live weight daily, daily energy 


(i) The effect of ver.int; of water in th ration or the composilion of milk has 

censrudied by many nn'ihois. ToaSER, SHCw, MORTorj an 1 Wright eompafedenpeunientally ; 

- 0 a foil allowaiic. with a limited allowance of water ; 2) a heavy ration of turnips with a 
iv roughage ia*ion ; t) wet beet pulp with dry beet pulp ; -ti green clover with cured hay. 
hev prove, 1 that, though individual cows produced milk with an abnormal tut content, the 
iheient rations lUd not as a rule iu 9 uence either the dumtity or the composition of the milk. 

Gn-CHRtST (Variations in the Composition of Mlk and their Probable Causes, D»rim« 
mnly Council EduaUionCommUla Reports, Doiyr I nsesthettians , Ofcrian Hall.vv- --ST. ISO) 
«u.d Uttleorno diflerenec in the,|uantity and quiU-y of milk produced by cows eiiher on 
astam or a heavy mangel ration and that produced by cows , n a rauoii of hay and graim 
.\RM5TtY found that cows drink more when fed a heavw protein ration th.an when ted a 
sw protein ration, and that cows fed dry roughage drink about 40 lb- more water per ay 

hail those fed green hay. (.tuffeors.) . 

Sec als- the sununaiy of the results obuiined by various workers m expenm^l^ on the 

eflueiirn of the composition of the ration on milk secretion , re.rd by Ti A^ri 

htioiial Dairy Congress held at Budapest, June, 190c, in the Journnl 0, the ‘ ' 

aiure. Vol.XVI,No. 8. pp 64'v6,U,l.oil,loa, November, 19.19; the author proves the mfluenee 
0 be very slight. See also R. ,912, N'os. ..to aivt Mr ; iptb, No 88, ; 1917, No, 347 . lOis , 
Co. 63. (£rf.). 
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requirement per 1000 lb. live weight, distribution of water in the cow’s I 
body, average daily rations and balance of food nutrients in the three periods i 
of the experiment. j 

Results. — x) Food consumed. — When the cows are watered once in I 
24 hours instead of two or three times there is a slight decrease in the total 
amount of food taken and in the quantity of milk produced, but this second 
decrease is not proportionate to the first. During the 30 days of the experi- 
ment the animals lost an average of ii lb. per head. This loss was much 
greater during the second test (17 lb.) and the third (95 lb. per head on an 
average). 

During the periods in which the cows received a full ration of water at 
long intervals, the expected decrease in milk production w’as not obtained. 
If the slight decrease in the amount of food consumed and the loss in weight 
be considered it must be concluded that cows can utilise the water stored in 
their systems for milk production and other functions. When the cows only 
received half the normal quantity of water (test 3) there was a marked de- 
crease in the amount of hay consumed, milk produced and in body weight. 

2) Digestion of rcitiom. — The coefficient of digestibility was increased in 
each of the tests in which the intervals between watering were lengthened 
and in those in which the cows only received half the normal ration of wa- 
ter. This increase in the coefficient of digestibility is particularly marked 
in the case of crude fibre. Cows watered once in 24 hours digested 55 % of 
crude fibre as compared with 54 % digested by the control animals wateied 
three times a day ; cows w^atered once in 60 hours digested 71.07%^ of fibre 
as aginst 55.7 % by the control animals, and those receiving half a ration 
of water digested about 2 % more than the control animals. 

The increase in the digestibility of the nitrogen free extract and of the 
protein is not regular and is less marked. 

As regards the actual amount of crude fibre digested, the cows in test i 
digested about 0.09 lb. per head daily, and those in test 2 only 1.26 lb. more 
than the contioi animals, those of test 3 digested x.125 lb. less than the 
control animals. 

Xumerous investigations have led to the general acceptance of the 
theory that the digestibility of crude fibre depends largely on the active bac- 
teria present in the intestinal tract and the action of the digestive juices. 
It is probable that an increased amount of water retards bacterial action 
ill digesting crude fibre, and that a decreased amount leaves the digestive 
juices more concentrated and, therefore, more efficient and makes the chyme 
firmer and slower in moving through the digestive tract so that it is exposed 
for a longer period to the action of the secretions in the tract. 

These results show that to obtain the most efficient digestion of food it 
is wise not to w^atci the animals too abiindanth’’ at feeding time or imme- 
diately before or aftei a heavy meal. 

3) Effects of the quantity of water ingested on the composition of the ex- 
creta. — The percentage of water in the faeces and the urine varies bin 
little with the different quantities of water ingested; there was almost nodif 
ference between the faeces of the control animals and those in tests i and 2 
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in test 3 there was a decrease of about 2 %. Frequent watering seems to 
jjave no appreciable effect on the composition of the faeces except that 
lengthening the intervals between drinldng slightly reduces the crude fibre. 
\Vhen the cows only received half the normal ration of water there was 
n increase in the protein, nitrogen-free extract and crude fibre contained 
n the faeces. 

When the cows received an unliinited supply of water three times a 
lay they drank 3.5 lb. for every pound of dry matter consumed, when 
vatered once in 60 hours they drank 2.38 lb. per pound of dry matter, and 
yhen receiving half the normal ration of water every 24 hours they drank 
1.8 lb. per pound of dry matter. 

4) quantity of water ingested on the quantity and composi- 
tion of the tnilk. — In all the tests the composition of the milk and butter 
[at remained absolutely unchanged. It is for this reason that a cow receiv- 
intf insufficient water goes dry without there being any modification in the 
composition of her milk. Frequent watering has little influence on the 
quantity of milk produced. When the normal water ration was reduced by 
half the milk yield was reduced a little at the beginning, this reduction in- 
creasing as the experiment continued till it was about There is no doubt 
that the cows would have gone dry if this ration had been continued. 

5) Effect of water on the body temperature of the cow. — When the cows 
were watered every 24 hours the body teiiq^rature was flowered by the 
fraction of one degree Fahrenheit 15 minutes after watering. With in- 
tervals of 60 hours the temperature drnpired 2‘’F. The minimum was ob- 
tained I to 1 1/2 hours after watering (130 lb, of water per head). The tem- 
perature of cows receiving half the normal ration of water was 1® F. higher 
than when they received a normal amount, but there was no increase in the 


fat content of the milk. 

During a special experiment the cows were exposed to room tempera- 
tures varying from 31 to F. It was found that the fat content tend.s 
to increase with the body tenqaeratiire, though the increase is but slight, 
about 4.4% for bp^F. and 3 « 4 % I04.8<^F. Since, however, high tempe- 

rature slightly reduces milk secretion, the total amount of fat increases m 
inverse ratio to the |oercentage, in the case quoted from 11.2 lb. to 10.2 lb. 
per head daily. In conclusion it may be said that keeping dairy cows in 
milk in hot sheds, blanketing them and withholding water m order to raise 
the fat content is very dangerou.s to their health. 

6) Physical cojidiiion of the cows. — The abnormal conditions orong t 

about bv rvithholding waiter were nervousness, gauntness and high bod> 
temperature. When the animals were watered every 60 hours andi^hen the> 
received lialf the normal ration of water a larger amount ot energy was re- 
quired to accomplish the body functions. ^ of their 

7) Chief functions of water in a dairy cow s ration. The resu 
exi^eriments led the authors to the follow!, rg coirclusions 

coiv probably requires nlore water than any other domestK- ^ “ 

di Jives food (for thus reason the u, ore food an annual eats, drujh 

it requires), distributes it to the different parts ot t re o y ai. 
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waste products. The authors showed that more than I2 % of the total 
water drunk is eliminated through the skin in winter in the shed, and 27 0^ 
in August ; 56 % of the water drunk in eliminated in the faeces and 15 0,;^ 
in the urine. On an average, 15 % of the water drunk passes into the millc 
(in good milkers this percentage is liigher; in one of the experiment animals, 
among which there were no choice cows, this percentage was 24 %). Water 
regulates the body temperature ; the loss of water through the body was 
twice as great in August as in January. 

667 - The Influence of Parturition on the Composition and Properties of the Milk and 
Milk Fat of the Cow, — Eckles, C. B and Leroy, S. palmer (Department of Dsiirj 
Hnsbandrj^ Univereity of Missouri, Columbia), in The Journal of Biological Chemistty 
Vol. XXVII, No 2, pp. 313-326. Baltimore, Md,, 1916. 

The general opinion prevails that cows’ milk is not suitable for human 
food for a period of time after parturition. Opinion varies as to the lengtli 
of time the milk is unfit for use, as low as 2 days and as high as 15 days 
being stated as the proper period by different authorities. The method: 
and standards for certified milk adopted by the American Association 0! 
Medical Commissions place the figure at 7 days after parturition, Th( 
basis for the exclusion of cows’ milk immediately after the birth of the cal: 
is that its composition or constituents give rise to intestinal disorders 
The evidence upon which this conclusion is based is, however, extremely: 
difficult to find. 

The data which are ofiered in the present paper indicate that colos- 
trum milk is subject to variationsin composition, or in other words that the 
effect of parturition on the comjxisition of cows’ milk may be greatly in- 
fluenced by other factors. Data are presented on two questions : i) the 
effect of milking the cow” up to the time of parturition ; 2) the influence of 
the length of the period the cow is dry before parturition. 

The conclusions which the authors have drawn from these data are the 
following : — 

Parturition in the case of the cow is normally accompanied by the pre- 
duction of milk of extremely abnormal composition, called colostrum. 

When cows are milked up to parturition, however, the colostrum milk 
and milk fat are much less abnormal in composition and follow closely the 
composition of the milk and milk fat given before parturition. 

The chief characteristic of the milk as the cow approaches parturition 
in these cases is the marked increase in the content of heat-coagulable pro* 
teins, which reach their maximum in the first milk following partnritioi’, 
that is, the true colostrum milk. This would indicate that a high content 
of heat-coagulable proteins is the chief, if not the only, real effect of partu- 
rition on the milk. 

The length of time the cow is dry l)efore parturition is a factor influenc 
ing the composition of colostrum milk, but does not influence the compo^i 
tion of colostrum milk fat. The shorter the time the cow is dry the letjS 
abnormal will be the composition of the colostrum milk. 


(t) Sec also R. April No. 445. (Ed, 
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,8 . Winter Steer Feeding In Indiana, U. S.U. - skd^-ek, j h and kmg g t> 

UM. AMr^ E.p.rm.nl Sietion, Belief, n No, t,l Vd XIX 

pp i-35.I^aiayeUe,liidiatta, September, 1916. ^ 

The exjetrmente described were undertaken to detatnine ■ - rt the 
^niparative v alue oi leguminous hay alone and in combination with maiS 
glage as loughap for fattening cattle ; 2) the comparative value of clover 
Ijay and alfalfa hay as roughage for full-fed cattle ; 3) the value of feeding 
molasses and mixed molasses feeds for fattening cattle ; 4) the comparative 
valut of a limited feed of maize with maize silage and a full feed of maize 
fox finishing steers. 


For the pu^oses of the experiment 70 medium feeding cattle were used. 
These were divided into seven lots of 10 steers each, as far as possible equal 
in size, conditiou, breeding, etc., and kept under similar conditions. The 
experiment lasted 150 days. With each lot of cattle were 10 good quality 
hogs, with an average weight of 105 lb. each when the experiment started. 
In addition to droppings from the cattle all the hogs received as much maize 
as they could eat ; in addition five hogs in lots 2, 3 and 4 also received a 
small quantity of shorts and kitchen waste. 

Maize silage and leguminous hay v. legumino^^s hay [Lois 2, 4, 3 and 7) 
-The rations were composed of shelled maize, cottonseed meal (2.5 lb. 
daily per 1000 lb. live weight), clover or alfalfa hay , with, and without maize 
silage. 

The table shows that the addition of maize silage to the ration reduced 
the maize required and practically replaced hay. It also shows the average 
daily gain, cost of gain per 100 lb., and profit per steer with and without 
pork. It is seen that the addition of maize silage to a ration of shelled 
maize, cottonseed meal and clover had very little effect on the gains made 
by the cattle, whereas when alfalfa hay was substituted for clover hay the 
difference in gain was marked. Although the additions of maize silage to 
the ration with clover hay slightly reduced the gain (0.07 lb.), it also 
reduced the cost of gain by 94 cents per 100 lb. In the ration with alfalfa 
bay the addition of maize silage both raised the gain (0.29 lb.) and reduced 
the cost of gain { $ 2.30 per 100 lb.) 

Limited feed of maize v. full feed of maize (Lots i and 4). — During the 
five months of the experiment Lot i received a ration of maize silage, clover 
hay and cottonseed meal, with maize in the following varying amounts 
daily per steer — ist month, none ; 2nd month, 5 lb. ; 3rd month, 7 lb. ; 
4th month, 8 lb. ; 5th month, 9 lb. Lot 4 received a ration of cottonseed 
meal, clover hay, maize silage, and as much maize as the animals would 
fcat after having been gradually worked on to a full feed. 

From the table it is seen that the steers on a limited feed of maize ate 
larger ([u anti ties of both clover hay and silage than those on full feed. The 
averagr difference in maize consumption was 4.01 lb. daily throughout the 
whole period. 

The table also shows that the average daily gain per steer was Vio ib. 
in favour of an unlimited maize supply, but the gain was less economical, 
costing 84 cents 100 lb, more than when limited maize was fed. The 


[«8l 
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profit from full-fed cattle was $ r.66 less than that from those given limited 
' laize. 

Clover hay v. alfalfa hay as roughage (Lots 2, 4, 3 and 7) When hay, was 
be only form of roughage the cattle receiving clover ate the same quantity 
f maize but slightly more hay (0.7 lb. daily) than those receiving alfalfa, 
^en, however, silage was added, those receiving alfalfa ate slightly less 
tain and hay but more silage than those receiving clover. The average 
Iniount of food consumed daily is shown in the table. 

Wben clover or alfalfa were fed as the only roughage there was practi- 
ally no difference in any of the principal factors influencing profit or loss ; 
he rate and cost of gain were practically the same in each case. When, 
lowever, silage was added to the ration the cattle receiving alfalfa hay sur- 
mssed those receiving clover hay in every factor except pork production, 
•heir rate of gain was more rapid and more economical, their finish was bet- 
ter and the profit per steer higher. It is difficult to account for this marked 
;iq)eriority by the slight difference in the rations consumed ; it was more 
likely due to a difference in the individuality of the cattle, although such a 
difference was not evident. . It is notable that in all the trials comparing 
the value of clover hay and alfalfa hay vdth maize silage, the cattle which 
most nearly replaced hay by silage made the most rapid and economical 
fffins. The average results of this experiment are given in the table. 

Cane molasses v. molasses feed (Lots 4, 5 and 6). — The rations fed were 
composed of shelled maize, cottonseed meal (2.5 lb. daily per i 000 lb. live 
weight), maize silage, and clover hay, varied with either cane molasses or 
molasses feed. H feeds containing molasses improve the appetites of cattle 
they may clearly be of great value. The table shows the effects of the differ- 
ent'ratioiis on the appetites of the cattle. It will be seen that the addition 
iof molasses to the ration increased the appetites of the cattle, the increase 
i^ing shown more particularly by the amount of silage consumed. The 
classes feed was much relished by the animals. 

The addition of molasses to the ration increased the rate of gain , whereas 
hen molasses feed was substituted for cottonseed meal the rate of gain 
reduced. The addition of molasses made very little difference in the 
1st of gain, but the use of molasses feed instead of cottonseed meal mate- 
allv increased this cost. It should be noted that the most effiaent ration 
om the point of view of gain and the finish of the cattle was that compo^d 

f shelled maize, cottonseed meal, molasses, clover hay and maize silage, but 

he most economical ration was that composed of shelled maize, cottonseed 


leal, clover hav and maize silage. 

A detailed financial statement of the exiieriments is appended to the 


mlletin . 

5g - Fattening Western Lambs in U.S. A. ‘'vcTxix 

Purdue University Agricultural Experime-ni StaHoiu Bui ettn ^o. ig-. Not * * -ll 

''ThrobiSt' of the experiment was to compare the feeding values for 
attemng lantbs of : - t) dover hay and nuute silage alone and rn combum- 
ion ■ 2) maize silage alone and in combination with dry roughage , 
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3) clover hay and alfalfa hay; 4) cottonseed meal as a supplement to ration- 
of maize, clover hay and maize silage ; 5) cottonseed meal and ground soj 
beans as supplements to rations ; 6) molasses. The influence of shelte 
on fattening lambs was also studied. 

Two hundred and twenty-five choice improved Mexican lambs wen 
used. They were of excellent quality and remarkably uniform in size, type 
quality and condition . The lambs were divided into 9 lots of 25 each. High 
of these lots were placed in an open shed and fed different rations, tht 
ninth lot was fed in a barn upon a ration similar to that of I^ot 6 in thf 
open shed. The experiment lasted 100 days. 

Maize silage and clover hay (Lots 3 and 6). — Both lots of lambs wen 
started with a ration of 14 lb. of oats daily for 25 lambs. At the end 0 
the 7th day maize was added to the ration and oats gradually eliminated til] 
by the 17th day, each lot was receiving the experimental rations only. I 
was only after the 17th day that more than i lb. of silage daily per lamb wa 
consumed, but at no time was less than i lb. of hay eaten daily 
lamb. The appended table shows the results obtained. 

It is seen that the difference in daily gain is practically negligible . Ther 
was a saving of 81 cents in the cost of 100 lb. gain when silage was used, anu 
an increased profit of 29 cents per head. 

Maize silage v. maize silage and dry roughage (Lots i, 5, and 7), — All the 
lambs received a grain ration of 7 parts shelled maize and l part cottonseed 
meal. At the end of 80 days, the lambs of Lot l, receiving only silage as 
roughage, went off very badly and their ration had to be materially reduced 
and one feed of clover hay given to make them eat well again. 

The table sliows that the elimination of dry^ roughage from the ration 
decreased the grain consumption and increased the silage consumption, 
but not in proportion to the dry matter removed by the elimination of clover 
hay. The elimination of clover hay also decreased the profit per lamb and 
the rate of gain. The rate of gain and profit per lamb was lowest when 
oat straw was added to the silage. The finish on the lambs was much the 
best when clover hay and silage were fed. 

Clover hay v. alfalfa hay (Lots 3 and 4). — The only difference in tb 
rations fed was that one lot received clover hay, the other alfalfa hay. It 
will be seen from the Table that the grain consumed was the same in botl 
cases, but that more hay was eaten when clover w'as fed. The best results 
however, as regards gain, profit and finish, were obtaiited with alfalfa, Thesk 
results do not agree with two similar trials made at Purdue ; this is probabl} 
due to the fact that, though the best clover hay procurable was used, i‘ 
was only of medium quality and not entirely free from mould, whereas tb< 
alfalfa hay was of excellent quality and well cured. 

Coitoyiseed meal as a supplement (Lots 6 and 7). — At the end of 12 day 
I lb. of cottonseed meal for 25 lambs was introduced into the ration, aia 
gradually increased till, at the end of 20 days Lot 7 was receiving 3 lb. 0 
cottonseed meal and 21 lb, of maize, as compared with 24 lb. of maize give 
to Lot, 6. Both lots were then given all the grain , hay, and silage they woul 
eat, the cottonseed meal being kept in the proportion of 1 lb. to 7 lb. c 
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^ze. At no time was there any difference in the quantity of food eaten 
jy the two lots. The table shows that, though the addition of cottonseed 
jjeal to the ration increased the cost, it also increased the rate of gain and 
|je profit. This is in accordance with previous trials which showed the great 
•st merit of cottonseed meal to lie in the improved finish it gave the lambs. 

Molasses (I^ots 2 and 7). — The only difference in the rations of the 
■ft-o lots was that Lot 2 was given 4 lb. of caiiii molasses daily in place of 
of maize. The amount ot food eaten was almost the same in both lots, 
'bough the addition of molasses slightly increased the appetite of the lambs, 
rbe rate of gain was slightly higher when molasses was fed, but, owing to 
the high price of the molasses, the profit was less ; this was also partly due 
to the fact that the finish on the lambs in Lot 2 was less good than those 
on Lot 7. 

Ground soybeans v. cottonseed meal as a supplement (Lots 7 and 8) — The 
only difference in the rations w^as the substitution of ground soybeans for 
cottonseed meal. The table shows the daily food consumption to be practi- 
cally the same in both cases. The small difference in the rate of gain, the 
cost of gain and the profit made were in favour of cottonseed meal. 

Open shed v, barn as shelter (Lots 6 and 9). - Lot 6 was fed in an open 
shed containing a space 14 X 16 ft. under cover and 14 X 14 ft. in the open. 
Lot 9 was fed in a barn 36 X 44 ft. with three windows in the north, one in 
the south, and one in the east, all of which were kept open. The lambs, the 
only animals in the barn, were confined in a space of 14 X 24 ft. 

Both lots were fed similar rations composed of shelled maize, clover hay, 
and maize silage. The results given in the appended table show that the 
grain and hay consumed was the same in both cases, but that Lot 6 ate more 
silage. This was because the lambs in the barn did not eat silage as early 
as those in the open ; when they had learnt to eat it well, the amount con- 
'samed was about equal in both lots. Thelambsinthe open shed made more 
rapid and economical gains than those in the barn, but the finish was the 
same in both cases. These results confirm these obtained^ p revious trials . 

- ^ ^ r/,t I II Lot ni Lot IV Lot V Lohvi ‘Lotvii Lonuii Lot IX 
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670 - The Wintering ot Bees in Ontario, Canada. — petut, morley, in Omano }\ pa ,^ 
ment oi Asriculiure, BuUetin'So. 256, pp. 24 + n Fig"-. Toronto, Ontario, October, 1,5,7 

The beekeepers of Ontario lose each year from 10 to 50 % of then 
colonies through winter and spring losses. 

American bee literature is full of theories on the wintering of bees and 
on the causes of the losses therefrom. Many of these theories have been 
rejected or ignored. As the result of numerous experiments and a free 
interchange of ideas, however, successful beekeepers have evolved metliods 
of wintering based on principles which recent scientific research has on the 
whole proved to be correct. 

Beekeepers in Ontario adopt two methods of wintering. Some place 
their hives in a cellar and attempt to keep the bees inactive by controll. 
ing the environmental factors, such as light, temperature, ventilation, etc., 
till the weather permits the bees to renew their summer activities. Others 
protect the hives on the summer stands, leaving the bees free to go out and 
to fly whenever the weather permits them to do so. Both of these method?, 
if intelligently carried out, give good results. 

For outdoor wintering the hives are placed in collapsible wooden boxes 
the sides of which are joined by cleats. Many beekeepers place one hive 
in each box, others two and others four per box. In this last case twro hive? 
are placed facing west and the two others facing east. Between the 
and the hive is a space of 3 inches, and between the roof of the hive and 
that of the box a space of 8 or to inches is left. The box is placed on a solid 
stand 8 inches high which prevents draught , of air underneath. 

The entrance holes are cu+ in the side of the box so that the bet^ may yo 
out in suitable weather. The hives are packed for winter a , soon as possible 
after the supers have been removed, and in October the bees are given an 
abundant supply of maple sugar. The author gives the measurements of 
the different parts used for constructing wintering boxes, the size of whicli 
depend - on that of the hives. 

Till 0 few years ago the most common method of wintering in nortberi 
climates was that of keeping the hives in a cellar. Most beekeepers in C>n 
tario and the northern States found that their bees wintered better in cel 
lars than out of doors. Since the improvement of the method desenbet 
above, however, outside wintering is generally preferred even as far nortl 
as New Ontario. Nevertheless, many still prefer cellar wintering. Th. 
general conditions required for cellar wintering are : — i) total darkness, 2); 
uniform temperature between 400 to 450F. The conditions are obtainec 
most satisfactorily in cellars which are almost entirely underground a 
they are less subject to changes in outside temperature. The iiir of the cel 
lar must be kept pure by a suitable system of ventila tion, and must be nei 
ther too dry nor too damp. , 

The hives themselves must have good ventilation ; this may be obtaiiie 
by removing the summer covers and placing on the top a layer of felt, 
cushion of chaff, etc. The hives are placed one above the other, those 1 
the bottom row resting on a stand at least i foot above the cellar floor. 

The hives are placed in the cellar before the frosts, in southern Or 
tario in the last days of November, and earlier in the northern districts. 
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Judgement must be exercised in the removal of the hives from the cel- 

ar, the date depending on the condition of the bees and on the season, 
fhc best time for setting them out is the evening before or the morning of 
^ aay which pronnses to be fine and calm, but not too hot (60 to 700F.) 
{^en such a day is expected the doors and windows of the cellar are open- 
^ at sunset. 

Directions are given for the protection of the hives in spring and for 
feeding the bees. There should be an ample supply of food to avoid any 
danger of starvation. Autumn is the best time for feeding bees for the fob 
lowing spring. 

6j, - Bottini, CoUmtoni, “ Subalpina”, and “Sughera” Bee Hives. — UApicoltufa 

Ualiana, Year XIV, No, 3, pp. 20-^. \ + r Eis- Ancona, ^Lavh, 1918. 

The Bottini hive is made of cement with an “ Eternit " cover. The 
cement is mixed with ingredients which make it a bad conductor of heat so 
that the bees may be protected from cold in winter as much as possible ; 
this would not be the case with ordinary cement. It has the advantage of 
lasting for a very long time and of being easy to disinfect thoroughly. 

The COLANTONI hive only has one medium-sized frame. It combines 
the advantages of the hive with a moveable top with those of the hive open- 
ing at the back. The frame lias an opening 9 X 13 V4 inches and may be 
used both as a brood box and a super. The brood box, which has an open- 
ing at the back fitted with glass, makes it jwssible to estimate the number 
of voung bees, clean the floor easily by raising the shelf, and to place a 
feeder on the floor. The brood box may even be examined if the super is 
left in place and the shelves be removed with tongs so long as they are 
parallel to the entrance. 

The " Subalpina ” hive, which is an improved Dadant Blatt pattern, 
includes the following parts : — i) a floor board on two slide-bars which 
su])poit, at a height af about i6 inches, flour strong legs, slanting and 
hinged in front. At the back thert is a movable ledge (which is fixed tem- 
porarily when the hives are moved) which closes the opening betw^een the 
Ixjttom and the brood box. This ledge is used to clean the hive, introduce 
disinfectants, queens, etc., for transferring, feeding, etc. ; 2) a brood box 
and super, surrounded at the top by a band which serves as a holder and 
support to the roof ; 3) a floor iu tw^o or three pieces, the largest of which is 
double- walled and forms a very practical feeder ; it is composed of two cups 
for the honey or syrup and a third in the centre w^hich has a hole allowing 
the passage of the bees which may be stopped when the feeder docs not 
work ; 4) an " Eternit , . roof. The brood box and super are fitted with holes 
for a ventilation regulator. The nest and honey store may be arranged 
either parallel or perpendicular to the entrance. 

The “ Siighera " hive is not of a single pattern ; the name is used only 
to designate the material of which it is made (cork crushed and united by a 
paste insoluble in water, or by tar, which is not uijurious to bees and 
prevents their being attacked by Tinea larvae). Any kind ofhive may 
he built with this material (i). 


(11 See R. Eeb., N*"* to2. 
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672 - The Common Honey Bee as an Agent in Plum Pollination. — see No. o. thi 

Review. 

673 - Can the Action of Cold Decrease Mortality among Silkworms Suffering fron 

“Flacherie”? — Eombapdi, P-, in Informationi seriche^, Year V, , 

pp. 19-20. Rome, January 20, 1918, 

In the Bulletin No. i, 1916, of the Agricultural Experiment Station 0 
Crema, an article appeared under the title of " Intestinal Fermentation 
of the Silkworm in which it was stated that when silkworms suffering 
from " flacherie ” were subjected to a temperature of 12PC. mortality ceased, 
and the worms spun their cocons. The worms were subjected to the; 
low temperature for 48 hours, without food. When replaced in their nor- 
mal surroundings food was withheld for another six hours. 

The author {of the Royal Bacteriological Institute of Portici) was not 
convinced by these experiments, and in order to verify them, made several 
tests with silkworms of various breeds. 

From the results he concluded that a temporary lowering of the tem- 
perature does not definitely improve the condition of silkworms attacked 
by “ flacherie The disease is only temporarily arrested, and later regains 
its virulence, causing losses equal on an average to those among the control 
lots. 

671 - On the Discovery of a Plant Suitable for Feeding Silkworms. — 1 ujtma, daijiro 

in the Bulletin de V Association scricicole du Japan, Year II, No. 12, pp. 1-16. Tokb, 

December 25, 1917- 

As it is not uncommon in Japan for the young mulberry leaves to suf- 
fer from drought and frost the author has sought for plants suitable loi 
feeding silkworms while resisting frost (other than Cudrania ttilohd [silk- 
worm thorn] ; Broussonetia Kazinoki black goa'ts-beard, .dandelion; 

plants already known to be utilisable for this purpose). 

The author lists 13 plants that seem to be eaten readily by the silk- 
worm ; he has classified them according to his experimental results in th 

following manner : , 

«) Plants or no practical value:— i) Phragmites communis Tnn. 

2) Lactuca Thunhergii Maxim ; 3) Campaunla punctata Mig. ; 4) 

Sana apogonoides Maxim.; 5) Lampsana humtlis Uakino ; 6) Crepts ja 
ponica Bentls ; 7) Pieris hietacioides L. var. japonica Bgl. 

These plants might furnish good food but their leaves are to scanty, 
ft) Plants of uncertain practical value; — 8) Lactuca denticulai* 
Maxim ; 9) Codonopsis lanceolaia B. and H. ; 10) Papaver somniferum. 

c) Plants fairly useful for feeding thelarvae ii) Sorgkus oleraceu 
L. ; Adenophora verticiUata Fisch. var. typica. ^ 

d) A plant worth using : — 13) Lactuca brevirostris Champ, (i). Tm 
plant starts growing early in spring and by autumn reaches a height ol 
or 7 ft. If it is cut in summer, it puts forth buds and grows rapidly ^ 
that the leaves can be removed continuously from, spring to autumn, vjl 

(i) See R., Januriry 1918, No. 77 - )■ 
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,orms fed on this plant until their first moult and even the second one, gave 
scellent results actually better than those given by mulberry-fed larvae 
,arvae fed on this plant up to the third moult gave results slightly infe- 
ior to the preceding ones ; but experience has shown that L brevirofitris 
s perfectly suitable for feeding silkworms. 


,;5 - Production of Silkworm Eggs of the Annual Breed, in Japan, in 1917, injor- 

mziont scruhc, Yeui V, No. 0, ptr. Rrmic, 20, iqiH. 

According to the Japanese Ministry of Agriculture and Commerce 
:he quantity of silkworm eggs produced in i piy was estimated at 292 347 533 
ayings of eggs in frames and 7^)5050 boxes of commercial eggs, or a total fo 
3(388 525 boxes (100 layings in frames make u box), an increak^ of 5 % on 
the production for 1916. 

The seed was produced by the different breeds in the following manner: 
1448623 boxes of Japanese breeds, or 39.3 % of the total production ; 
2239 902 boxes of foreign breeds, or (>0.7 %. In the foreign races there were 
jo'/O yellow cocoons and 46.5 % of white ones. The Sino-Kuropean 
hybrid is the most numerous (58 %) in the eggs giving ^-ellow cocoons ; 
then come the XipixuKuropean hybrids with 17,7 ']o and the Fniropean races 
with 1 1.2 %. Amongs the eggs giving white cocoons, the Sino-Japanese 
hybrifl forms 58.9 %, the vSino-Xip])o-Ivuropeans 15.9 % and the Chinese 
mces 19.2 %. 

6;6 - Development of the Silkworm industry in Cambodia. — Di: Flacourt, Martin, 

in BulUiin EcoHumique dtz I’ 1 ndochnu ,YQ,ir XX ,'Sl\v Serievi.Xo. 12/. pp. G49-661. Hand- 

Ilaipliong, Novimlx;r-Ucccnil)(.r, i ,117. 

Cambodia has a hot and fairly dry climate and a fertile soil in which 
le mulberry tree grows remarkabl)^ well. Silkworm breeding there is 
ery popular and very \videly pnictised. Information g'athered at the silk- 
oriri centres, as well as in certain other districts of the country, shows, 
Gt only the present possibilities of production, but also a great promise 
tithe future development of tlie industry. S^xwhal attention should, tliere- 
tre, be given to this country, whicli is perhaps tlie only one of French In- 
0 China combining such coiulitioas so favourable to an assured intensive 
cvelopnicnt of silk\vonii breeding. 

As things are at present its capacity of production makes it possible to 
Insider with confidence a tx'rfccted spinning industry which will hence- 
■*1111 lx* assured of obtaining locally a sufficient quantity of good quality 
iw material tosujtplv over 500 to (tito pans. Tlic undeniable influence of 
le industry on the production of the country may be easily foreseen, 

( the r>tber h:ui<l ilic local (loveriinienit, by the action it has excr- 
ix-(l so far on the most import ant silkworm breeding centres and could 
^tend to theotheTdi.'-itiictsof Cambodia, and by the great encoiuagcment it 
as given to the industry, has favoured and prepared the way for the estab- 
shment of steam silk spin ni tig mills, which form the basis of a jrerfected 
Ik industry, and apjx^ar at an eminently favourable moment. 

It falls to private initiative and tlie French consumers to profit by the 
tuatinn by founding spinning mills and thus coiitiibuting to the develop- 
ment of tlie local silk production 

[«T4-«U] 
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677 - The Raising of Leather- Carp and Black-Bass in Sologne, France. — roulk, lovb^ 

in the Bu'h'tin de la Sociciii NcUionnlc d' Acclimaiation dc France, Year I, XVI, No. 2' 
PP- 3,V35- Parts, February, lyiS, 

M. Brunet has carried out successful acclimatisation experiments on 
his property at Mouteaux, vSoIogne. 

I^eather-carp (notable for their rapid growth, hardiness, small liones 
and good quality flesh) were imported from central Rurope some 10 years 
ago. The acclimatisation was perfect, M. Brunet has had no need for fur- 
ther importation and he now stocks his ponds with fry of his own roaring. 

The black-bass (Micyopiems salmoides Rac.) has been imported into 
Rurope from the United States. It was known that it could live under 
French climatic conditions, but it was not certain if it could breed there, a? 
it does in upper Italy. M. Brunet imported 30 black-bass iry from Italy 
in April, 1914, and distributed them in his ponds; they were taken out in 
October 1914 and gave not only line young flsh weighing about 2,2 lbs., 
but also about 4 000 fry. The black -bass had reproduced , therefore, and were 
completely acclimatised. 


FARM ENGINEERING. 

678 - British Agricultural Tractors. — I'hc Fn iimrr, \'< i cx.xiv, No^^. 3:53.3, 3^31. w.i.n 
VmI. C-XXV, N()<. 3235’, 32 ^ 7 ' 3 - 3 ^, 3 - 3 -U* 5 I Fif^. LonfUm, Dect*inl>, r 

1017-rebaiary 8, 1018. 

According to the President of the Board of Agriculture,' i 400 tractors 
had, by October 6, 1917, ploughed 14 500 acres of land for next yeat’s 
harvest. Three years ago there were probably not 100 tractors in use ii: 
the United Kingdom. This luogress, though considerable, has not been in 
rapid as it might have been owin.g to I lie objcclions raised by farmers againsi 
mechanical traction chiefly with regard to compressing the soil and the pro 
vision of inadequate power. In some recent models the latter defect is ob 
viated by providing a 30 UP. engin.e which should suffice for 3*'f^urov 
ploughs doing fairly deep work under favourable circumstances. British trac 
tons are usually strojigly built, and they are therefore very lasting. In lime 
standardisation will be probably arrived at in the various types of tracto.j 
but the final tjq^e has not >et been decided upon. There are still luimcrou 
problems that remain to be solved by British nuikers, who are at prcseii 
occupied in deliveiir.g the machines that are required for bringing lars 
areas under cultivation. 

British agricultural tractors may be divided into J clas.ses, those th; 
are piopelled by a) steam and b) by internal combustion engines. Coiilrar 
to the internal combustion engined machines, the steam driven ones follov 
save in one or t3vo cases, very closely the design of road locomotives, e. 
cept they are lighter, the question of weight Ixuiig of great importance. 

Steam Tr-VCTors. The agricultural tractor made by AyKLINO tV I’o 
TER, of Rochester (fig. I) resembles the road locomotives and rollers mai 
by that firm, but it is smaller and lighter (5 tons). The driving wheels, whi* 
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e 5 ft. in ^ameter, are I2 in wide, but for working on soft ground detachable 
tension rings 6 in wide with the necessary spuds are provided. 

The engine is of the compound type with 2 cylinders. The boiler has 27 
bes and is fitted w ith a iirc-box of the Belpaire type. The normal speed of 
e engine is 225 revolutions per minute, and at that speed 21 brake-h-p. 
developed at the fljr -wheel, ihe engine is mounted on laminated steel 
rings fitted to both back and front axles. There are 2 screeds : — - 34 
5 miles per hour respectively. 



Tig. I. — .XVKi.ixG & PuRiKR steam tractor. 

This serviceable little engine will haul a 3-furrow plough under normal 
:oiiditions. It can cover from 40 to 3') miles per day on the road, with an 
ipproximate cost of from 15s. to i6x. Coal, or more preferably coke, is the 
:ael employed. 

Tlie tractor (fig. 2,) built 1 :iy C. Burrell & Sons, of Thetford, has an 
)verall length of 14 ft. 3 in., a width of 5 ft. 8 in., and a height to the top of 
;he fly-wheel of 6 ft. 8 in. ; it weighs 6 tons 18 cwt. The boiler is of the 
oconiolive type and has 25 tubes. The engine is compound with cylin- 
lers 434 iu. and 7^2 iti. in diameter by in. stroke. It runs at 230 re- 
solutions j)er minute, developing 20 B. H.P. at the fly-wheel. ^ It has either 
^ or 3 speeds; the 3 s|x'eds being 2, 3 ai:d 5 per hour. The tractor is 
iiniished with a winding drum which is operated by the engine and car- 
ries Jx) yards of steel wire ro]xn It is sixeially built for farm work. ^ 
Amongst the various engines built by \V. Foster & Co., of Fincoln, 
lie upe) model of the “ Wellington ' tractor, shown in Fig. 3. may be re- 
erred to. , j ^ 

The tractor is of 14-18 IIP. very well Imilt and designed, and can tow 
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an 8-ton load over good roads with gradients up to i in 20, while on the slcn 
speed gear it will haul the same load up gradients of i in 8. The tcnde 
contains a water tank of 80 gall, capacity and a coal bunker holding 3 c\\l 



Fi^;. 2. — - Burrell & So.vs steam trnctor. 

Additional tanks are fitted that bring up the total water capacity to 
gall., which suffices for a journey of some 18 miles under normal condition^, 
It is possible that, on account of the limitations of weight, the machine 



Eig. 3. - - “ Wellirgton ” sttani tractor (W. Foster ik. Co.) 

requires replenishing with coal Lind water too frequently to suit far min 
conditions ; the tractor has, however, been successfully used for luudin 
3 -furrow ploughs. 

The same firm also builds a larger steam tractor, specially designed t 
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ut agricultural conations in the Argentine. The boiler is designed for 
urning straw ; it will haul a plough, serve as a road tractor or drive a 
oster threshing machine. The firm of Foster also builds a 40 B. H.P. 
2trol tractor for use as a general purpose machine. It weighs about 4 */ 
,ns and gives an effective draw-bar pull of 4 000 lb. * 

The “ vSufFolk Punch ” steam tractor built by R. Garrett & Sons, of 
eiston, is of the horizontal compound type(i). It is intended to perform 
ny agricultmal work (Fig. 4) as well as hauling a 10 - ton load at 5 miles 
n hour over fairly good roads. The fire-box is placed in the front of the 
lotor, while the smoke-box and funnel are in the rear, so that the driver is 
igr)' w'cli placed for controlling the vehicle. The boiler is designed so that 
n inferior quality of coal may be used ; the steam is superheated. The 
Dgine develops from 37 to 40 B. H.P. 



Fi^ 4, — “ SulE>lk Puiicir’ stcaiii trav lor (U. Garklit & Sons) drawing a pjungh. 

According to the makers, tlie average cost of hauling a 4-furrow plough, 
ploughing to a depth of 6 in. to 7 in., is from 3s. (yd. to 4^^- hour, the 
time taken being from i V2 iier acre. 

The engine normally runs at 3-5 re volu Lions r>er minute, and there are 
2s}K‘eds. namely, a slow speed of 2 miles i^er hour for ploughing and a higher 
i^peed of 5 miles for road work, the engine running at normal speed in both 
casi^s. The tractor in full working order weighs about 5 V2 

The Mann's Paticnt vStkam Cart .ind \V.\gon Co., of Feeds, de- 
signed a tractor specially for farm and estate work. This tractor {Fig^ 5) 
has 3 speeds, varving from 2 to 6 miles per hour. The loucst spec is 
for ploughing in strong land ; the intermediate speed for light or ineduim 

(1) Sec 1016, No 33^- U-'d 
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land, as well as for pulling self-binders, etc., and the quick speed for travel! 
ing on the road. 

The engine is of the horizontal type, with cylinders 4 in. and 6*/^ 
in diameter by 7 in. stroke. The governor is set to run the engine at 30^ 
revolutions per minute, the speed required for driving ordinary threshing 
machines. The tractor itself weighs about 4 tons, but detachable .ride 
boards are provided so that an extra weight of about a ton can be carriec 
for road work. 

On ordinary roads this tractor can haul a 6 - ton load ; it will c asih 
pull a 4-furrow plough in strong clay land. A fair average days ploughing 
is 5 acres. 



ri^'. 3. — Mann sttani ti Jutt T, drawl a j>l( u^h. 

In the tractor made by Messrs. J. and H. McTarkn, of Teeds (illnstratt j 
in Fig. 6), the boiler is of the usual traction engine type, with a conipoimd 
engine, with cylinders 4 in. and 7 in. diameter by 8 y^in. stroke. There 
are 3 sj^jccds, namely, 5, 2 - miles per hour. When running on the 

road at 5 miles per hour the sp^cd is 31. f revolutions per minute, but wher 
ploughing at 2 miles per hour, the speed is 335 revolution sjxr niiTiute. Tlu 
machine weighs under 5 tons and is built so as to have a long life. Thi: 
tracdor, provided with a trailer, gained* the Royal Agricultural Socidv: 
Gold Medal in 1910. 

The compound steam tractor made by Raxsomtcs, Sims Jeffer 
lES, of Ipswich, weighs about 4 ®/4 tons. It is of the road locomotive ty^ 
and is more especially intended for hauling loads of from 5 to 7tonsonOTdiii 
ary roads with moderate gradients than for ploughing and similar fair 
work. The high-pressure cylinder is 4% in. in diameter and the low-pre^ 
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sure eylmder 71/2 in, in diameter, the stroke of both cylinders being 8 i„ 
A by-pass is provided so that high-pressure steam can be admitted to the 
lou-pre^ure cylinder to provide increased power for startinc or emerges 
oies. The engine develops 16-20 HP. Tor travelling, a ^,eed, 3 y 
3 and 5 mdes per hour, are provided. The engine is mounted m lS cIi 
springs to the mam axle and lan,i„.atcd springs to the front axle 



Fit;. 6. Maclarkx sIchih tractor. 


The tmetor nuide by RobIvY iS: Co, of bii coln, can haul from 6 to 8 tons 
oil ordinary roads, plough from lo to 15 acres of average land per day of 
10 hours and will drive such majhinety as a -4 ft. 6 in. threshing machine. 

It is of the usual road locomotive t\pe, but in miriatiire (Fig. 7). The 
engine is conijwund with cylinders 5 in. and 8 in. in diameter by 9 in stroke. 
There are 2 travelling s|.K^eds, i. c , 2^0 and 5 miles per hour. 

It is impos-sible to give any exact tignres as to costs of vorking these 
tractors, but approximately it may said that, taking coal at £2 per ton, the 
total cost (wages, fuel, oil, interest, etc.) of ploughing 60 acres in 5 days of 
10 liours each is £ 12. 5. b, the acre, therefore, costing 4s. iiy. per acre. 

\V. 'pASKi-tR 8 j:vSons, of Andover, make a series of tractors specially de- 
signed for agricultural work. T'lie mo.'-t important model (Fig. 8) - the 

Tattle ( jiant '' — is a gear-tlriven steam-tractor ; another type is chain 
driven. Another type has a winding drum for double engine ploughing. 

These machines are of the road locomotive type. The engine is of the 
compound type with cylinders 5 in. and 7 V4 diameter by 8 in. stroke, 
and develops 25 B. H.P. When the machine is to be used for driving 
fixed machinery, a high-speed governor of the Pickering type is pronded. 
There are 2 speeds, i. 3 and 6 miles an hour. The main gearing rniis in 
an oil bath. The mounting is on the Hoare’s spring system. 

(«’ 8 ] 
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Wallis & Steevens, of Basingstoke, make the Wallis steam motor 
tractor for universal service. The model (Fig. g) has been greatly perfected 
since it was first produced in igoo. It can haul a 6-furrow plough in 
most soils, and on medium land as many as 9 furrows have been cut 
with it. 



7. — ROKCV & Co steam tracloi. 


The tractor has a locomotive -type boiler w*ith the 2-C3dinder engine 
mounted on top of it. When running at its normal sjx^ed of revolutions 
per minute it develops 24 B. H.P. The working parts are enclosed in a 



[€Tg] 


Fig, 8. — “Littk Giant ’’steam tractor (W. Tasker & Su,ns), 
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jplash oil^bath and are therefore protected from dirt and dust, while being 
easily accessible to the dnver. Gear changing is easy and the main axle is 
^tted with a differential motion. The hind axle is fitted with a slip-wind- 
ing drum. The tender contains a coal bunker and a water tank. The trac- 
tor burns coal or coke, but wood may be used. 



rig. ). •— W'ai.lis & Sti:kvkns steam tTactor. 


According to the makers the cost of ploughing an acre works out at 
list under iis., while the machine can plough 5 acres a day on the average. 

Internal combustion tractors. — Bumsted & Chandler, of Hed- 
lesford, Staffordshire, make the “ Ideal" (i) tractor (Fig. 10) for general 
anil use : — ploughing, harvesting, road hauling, and as a power plant. 

It is driven by a vertical 4-cylinder engine, which develops 35 HP. 
There are 2 speeds forward of 3 and 6 miles per hour and a reverse speed 
)f 3 miles per hour. The hind wheels are furnished with self-cleaning spuds. 
IVith a 4-furrow plough, the machine weighs 4 tons. It is 20 ft. long, 
ftith the plough attached, and (> ft. (> in wide. On average land it ploughs 

me acre per hour, _ ,, 

A long and interesting description is given of the Crawley " Agiimotor , 
Ahich has been dealt with previously (2). 

Motor ploughs of two sizes are built by J . FowLER & Co., of Feeds. In 
ine the engine has a single cylinder, while in the other there are 2 c> in ers. 


. (i) Sec iL, 1914, No. n.v"!. — (^) Uti;,No. 94:- 
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These machines embody the Wyles’ patents and also the subsequent inven 
tions and impiovements of J. FowLKR & Co. The first type, of 10 HP. (i) 
can do the work of 4 horses and is very suitable for work among drilled crops 
vineyards, hop gardens, colonial crops, etc. 



Fig. 10. ~ Bumstead &CHANOLKS JUut<)r tractor, hauling a pi ntgli. 

The 2 cylinder plough (Fig. ii) with a single speed of i 
weighs'^about 21 cwt. It can be fitted with 2 forw’ard speeds of 2.2 and i.- 
miles per hour respectively, and a reverse speed of 1.5 miles per hour. Ii 
is slightly longer and wader than the single -cylinder machine. 





Fig, II. — JoH.\ PROWLER & Co. nit)tor plough. 

Its cylinders have a 4 in. bore and sin. stroke ; it develops 13-14 B, HJ 
with the engine running at from i 000 to i rcx> revolutions per minute. 

It can either cut one or two furrows ; if 2, the width and^deph cut 
slightly less. 

(i) See R , No. 897. (Ed.) 

[«T8] 


AGRICULTURAL MACHINKRY AND IMPLEMENTS 


The ^ IvehHart ' tractor, built by the Ivel Agricultural Motors 
Limited, is driven by an engine which will work with paraffin, petroleum and 
other low pade fuels after starting on petrol. One of its chief features is 
(Fig. 12) that It only has one driving wheel, and hence differential gearinv 
is not required. ^ 



Fig. 1 — “ Ivcl lUut ” iiiutnr tractor, dr.iwiiig a plough. 


The engine is of 2 -cylinders , cast in one piece, with 5 Vgbn bore and 7 
in. stroke, and the normal speed is 600 revolntions per minute (varying from 
500-750). At the normal speed the brake horse-power is 22, and the draw- 
bar horse-power 15. There are 2 fonvard aiid 2 reverse speeds, obtained 
by a total of 7 gear wheels and pinions. 5 of which run in an oil bath. Lubri- 
cation is of the force feed tyiie. The total weight is 50 cwt, and the length 


is 12 ft. 8 in. . 1 u k 

The machine is self-steering when ploughing. The draw-bar can be 
adjusted in ixisitiom Luder average conditions the tractor can haul a 
3-furrow plough at a depth of from 6iu. to S in. wlnlein heavy soils it wi - 
haul a 2-furrow plough cutting from 6 in. to 10 in. deep. It wiU plougii 
an acre with a j-furrow plough to a depth of from 6 111. to 7 in in froni 
: Vi to 2 1/4 hours, depending on the nature of the soil and the length of 
the field. To plough an acre takes from 4 to 5 gallons of paraffin according 

Inotor plough n.ude by CcUv.vroK 

of Stamford, is of the caterpillar tvpc. It is a 3-furrow plough {F.g. 13) 

t«r»] 
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does all the work that can be done by horse ploughing ; it can be manipulated 
by one man. 

It can plough 5 or 6 acres a day with a consumption of 2 % to 3 gall, 
of petrol. The whole of the plough frame can be detached and its place 
taken by a wheeled undercarriage, the machine then becoming an agricul- 
tural tractor suitable’ for working cultivators, drills, harrows, mowers, etc. 
A pulley for driving machinery can also l^e attached. 



Fig. 13. — Martin motor tractor, drawing a plough. 


The engine is of the 4-cylindef, 4-cycle type, similar to that used in 
heavy motor lorries. The cylinders have a bore of 3 1 in and a stroke of 

5 in. At 1 000 revolutions per minnte the engine develops 25 B.H.P. There 
are 2 “ Zenith " carburetters. The engine is started on petrol and run on 
paraffin. There is a Dixie magneto and hibiication is effected by a gear- 
driven wheel pump. 

The chain tracks are constructed in accordance with recent patents. 
Each can be separately adjusted so as to act as land or furrow wheels resi^eet 
ively and also to regulate the depth of ploughing They distribute th( 
weight over a large area of soil, and since the total weight of the niotoi 
with a 3-furrow plough is only about 3^* cwt., the weight per unit of area ii 
contact with the soil is by no means high. 

The “ Universal ” tractor (i), made by the Saundicrson Tractor ani 
Implement Co, is well known, hut the present model {Tig. 14) much nion 
simple. The makers have paid great attention to the accessibility of tb 
parts, ease of renewals and increase of bearing surfaces to give longer life 
Before this improved model was placed on the market it was tested for i. 
months on some of the heaviest clay in England. The machine proved itsel 
capable of doing the entire work on a 240-acre farm, no horse labour what 
ever being required. 


(l) See B.y 1914, No. 545, an.l B., lolfi, No. So/. ( Ed,) 
[* 18 ] 
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The Universal tractor is of 20-25 B.H,P. It can haul a 3 or 4- furrow 
plough or other implement, and drive a 4 ft, 6 in. thresher with elevator and 
chaff-cutter attached. It will haul 5 or 6 tons on the road at a speed of 5 
miles per hour. By means of a special coupling it can haul 3 mowing 
machines, or 2 self-lift binders. 

All the working part of the tractor are covered in ; the control mechanism 
is very simple : the movement of one single lever in front of the driver for- 
^vurds or backwards controls everything by acting on the governors. The 
tractor is completely standardised, so that the firm will soon be producing 
a large number of these British-built machines. 



E'jy, I [. -- S AT ■ Ntd'R'ioN T)^^c■roR \xn Implkmfat Co. motor plougVi. 


With the object of providisig an equipment less costly than the usual 
team plant, Walsh & Cl, .\RK, of Guisely, near Leeds, make a ploughing set 
iperating on the cable system, but driven by internal combustion engines, 
vhich are started on i>ctrol but run on paraffin. Each engine (Fig. 15) 
veighs about 6 tons, and is rated at from 30 to 55 B U.P. at an engine 
■peed of 600 revolutions per minute, and w hen travelling or ploughing, and 
’2 B.H.P. on the driving belt. 

The engine is of the horizontal type, with 2 cylinders, and gives a 0011- 
inuous puU on the rope of 3500 lb. It will haul a 4-furrow plough on medium 
light land, and a 3-fnrrow plough 011 heavy land. A pair of engines can 
dough from 7 to 10 acres per day of 10 hours, according to the nature of 
-Ite land, and with ro]K* speeds of froiu 250 Iv. to f'l- minute. Tlie> 
mil also cultivate from 14 t(. 20 iiercs per day. The machine can be em- 
ployed as a tractor for ro.nd or tieUl work. 

Messrs. W. WkI'KS cSc Son. of Maidstone, make the Weeks Dunoey 
" Xew Simplex " tractor (Fig. ih), intended for all-round farm work. It 
starts on i>etrol. but runs on paraffin ; there arc 3 speeds, ?. e.,\ /g, 2 /g and 
I//, miles per hour. It has cut 24 acres of corn joer day with an ordinary 
5 ft. binder, anci*2“ acres with a 6 ft. machine. 

[«T8] 
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The “ New Simplex tractor has 4 wheels and weighs 35 cwt. It is 
8 ft. long, 4 ft. wide and 5 ft. 6 in. high and develops 25 B.H.P. 



I — Walsh & Clark cablt mob>r tractor. 


The machine is very well const rncted and fitted with all the latest im- 
provements. In Kent, it lias ploughed from 2 ^ to 3 acres per day, at a 
cost of about 12s. per acre. 



The WylKs motor phmgh has been described in this Revicn^ March I9i8» 
No, 332. Fig. 17 shows it hauling a mowing machine. 

The latest tractor built by ilessrs. Clayton & Siii;’fTLT-: worth.* of 
Lincoln, is of the chain track type, and a woman can manijmlate it, with a 
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plough attached. The tractor develops 35 HP and it can haul a 3- or 4- 
l^rrow plough. 

The engine has 4 c^^linders, each of 120 iiini. bore and 140 nun. stroke. 
Petrol is used for starting and paraffin for running. The mechanism is easily 
accessible. Two forward speeds and 4 miles per hour and a reverse of 
5 miles per hour are provided, while the necessary mechanism is actuated 
by straight-through lever control. The chain tracks have received a good 
deal of attention. The weight of the tractor is carried on each side by 4 
rollers. 

The draw-bar pull is 2 tons in slow gear. Tor the driving of ma- 
chinery there is a belt pulley' The ti actor weighs 2 tons 16 cwt. It 
is IT ft. long, 5 ft- 4 ill- wide and 5 ft. 6 in. high. The Pritish Government 
has ordered large numbers of these tractors. 



Eiir. T- — Wvi.rs ni'.fr'f trnct<'ir. luuilni>: a 


The Aixiiays & Oxuws PnicvmatiC KxiUXi;i:kixi'. Co. makeatracyr 
a.ried on siaecialspring.^ for r.rad work, the springr being clamped down tor 

leld work. , . r. t , 1 ■ 

Fig. 18. shows the tracto,'. which is for all-ronnd woric. It has 3 s^ < c 

..rwardaml a reverse ; the highest road .sliced is 5 mlfnarv 

I'wv jpeed is i miles i)er hour for difficult ploughing am - , 2 ^ ‘ 

)loughing. t /n-IindcT ind at i 000 re volutions per 

* .the engine is vertical, 4-(\linai.T. ai.u rmi. , ^.rnvided 

ninule. Zenitih carbnrk ltor, arranged to wotk with paiaffii ^ p 
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The crank shaft is carried in 3 bearings lined with anti-friction metal. Tliere 
is a high-tension Dixie magneto, and steering is by the Ackermann system, 
The tractor will turn in a circle having a diameter of 28 ft. It is. provided with 
a winding drum, carrying 50 yards of steel wire rope. The present wheel 
base of the tractor is 7 ft. 10 in, , but it is to be reduced to 7 ft. 

The tractor has l^en tested in Scotland and also at Birmingham where 
it drew a 3-furrow Howard gang plough. The draw bar pull was about 
I TOO lb. on the average. 

For use in driving machinery, an 18 in. pulley is prr\dded ; it can drive 
a 4 ft. 6 in. threshing machine. 

Besides the detailed description of the various British tractors, an ac- 
count is given of the “ Traeford " (i) appliance, intended to convert a 
Ford or other car into a 20 HP agricultural tractor. The re^ [are 3 steel 
land wheels, provided with detachable spuds. 



Fiji:, — ■ Allows & Ontoxs motor tractor. 

679 - Ploughing With Government Tractors in England. ~ Mark Lane Express .lincK/ 

iural Journal, Vol. CXIX, N«. 4507, p. T41 ami No. 4510, p. 228. London, Ft.hmar\'i: 
and March 4, 

In Herefordshire, 3 “ Titan " tractoi units ploughed over 520 acres u: 
the last week of January, the division being ; Hereford, 170 acres; Lconiiii 
ster, 142 acres, and Ross, 208 acres. 

The Ross team's work, which was accr)nipltshed with 7 tractors, gavt 
an average of 29 acres per tractor ; () tractors were used in the Hereford 
and Feominster units, which makes the work done by the Ross unit all tin 
more creditable ; the work done by the Ross tractors varied from 26 to 
acres each, ploughed in from 53 b8 hours. 


(1) See R., .A[)nl No. 
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Xn Surrey, a Titan tractor ploughed 51 acres in a single week at Redliill 
^he county average for the week was 12 acres per tractor. 

In Lancashire a tractor towing a 3-furrow Ransome plough did 52 
acres during the week ended February 23. Xo special provision was made 
ior record breaking. The ploughing was 8 in. deep and 2.54 gallons of fuel 
yvere consumed per acre. 

In 5 weeks this tractor has performed the following work (including 
that described above) : - during the week ended January 25, 27 54 acres were 
Joiighed, 103 gall, of fuel; from January 25 to February 15, 21 acres were 
ploughed on an average per week, with an average consumption of 66 gall. 

• paraffin; the total consumption for the week February^ 13 to 22 for 
[oughing 52 V4 acres was 133 gallons. 


: Im^hmcnt iwA Machineyy 
nJ.S’. 


i. - The Use of Coal Gas for Ploughing Tractors. - 

Rt'vi^^w, VoL XI. Ill, No. p. -r :: . J,an<1o!i, .a; ,ii i, 

As petrol is unobtainable and paraffin is both scarce and costly, it is 
f interest to note the use of coal gas for ploughing tractors. 

Messrs. Bartox Bros, of Beeston, England, majre a flexible gas con- 
ainei to be placed above the tractor. This system, already adopted for 
iiany commercial and pleasure vehicles, is the most economical as it does 
lot require the gas to be compressed and only gives a slight loss in calorific 
efficiency. For farm work there is no objection to the use of a container, 
•ave that of its voluminous appearance. It is carried on a tray supported 
bv wooden uprights bolted on to the tractor frame. 

The container r capacity is 250 cu. ft., and, it is reported that 500 cii. ft. 
of gas suffice to plough half an acre of level land. 

The stystem can be employed to advantage by farmers within reason- 
able distance of a supply station. In England, as the companies usually 
•ive special conditions to users of gas for power purposes, the co.st of plough- 
Le bv this means is very low. In the case mentioned m the artick the con- 
tainer is mounted over a Wliiting-Bull tractor and the psis brou^it to 
ke Add in a portable holder carried on a trailer and containing suf&uent 
' ) charge the^bag on the tractor three times, or enough to plough about 
iree-auarters of an acre. To the cost of the gas 

le e.xpense of the journeys with trailer between the field and the suppl. 

Tte distance over which the owner can afford to transiiort the gas wUl 
robiwy be find to be fairly large considering the present pnee of other 

ueis. 


■ Ridger for Making Irrigation Uvees. 


- Sto Xo. 6 ;.t of Uli- Ra^irdK 


1S2 - Review cl Patents. 

TiLEACrK MACHIXFS .AXD IMPLEMENTS'. 


Tar,.u-,K MACnvKS .vxp rvrm.«i>^xs. - Fiwc : 4^37 
lot plough shares and other similar cvdtic ^*'^8 ' ^ niachire for levcU- 

uJed Kingdom : n.io.9 driven view of 

log ground and for extracting steel and iron scrap thereiionun 

nvhliming land., 
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United States : 1254817 Harrow ; 1254985 Plough coiUter ; 1255035 Self 
cleaning harrow and cultivator ; 1255420 Combined tractor, roller and har- 
row ; 1255442 Detachable share for cultivator and scarifier implernents; 
1255509. One wheel harrow cart; 1256225 Detachable V shaped packing band 
for fitting on a harrow-disc; 1256349 Traction gang plough ; 1256632 Agri- 
cultural machine; 1256984^ Disc-plough ; 1257127 - 1257818 Ploughs; 
1257236 Tractor plough; 1257407 Riding attachment for harrows and 

the like ; 1257446 Gang plough. - 

Manures and Manure Distributors. — United States : 1 255052 
Straw -spreader ; 1256190 Spreading machine; 1256196 Straw conveyor, 
and spreader ; 1256854 fertilizer distributor ; 1256459 Fertilizer attach- 
ment for maize planters. ^ ^ ^ t j 

Drills and Seeding Machines. — Canada : 180769 Land packer 


and seeder. 

United Kingdom : 112976 Potato planter. 

United States : 1254S59 l^^ll ; 1255^55 planter ; 1255532 marker for 
maize planter ; 1256083 Rotary marker device for actuating the rock shah 
of a maize planter ; 1256292 Potato planter ; 1257839 Maize planter ; 

Attachment for maize planter. ^ tv 1 

Various Cutauilvl Operations, - United States : 1254087 Weecler 
1254QQQ Cotton chopper ; 1256473 Cultivator fender. 

Control of Diseases and Pests of Plants. - France : 486296 Ap 
plication of calcium sulphide to the treatment of fungous diseases ci the 

vine and other plants. r - + 

United Kingdom : 1131^1 Reciprocating pump for spraying apparatus. 
United Stiiti’s : 1254649 Boll weevil exterminator ; 1255131 Insect 

destroyer. „ ^ 

Reapers, ISIowers and Harvesting Machines. ^ France . 486^^0 
Circular platform harvesting machine with cnr\-ed cutting knife for various 

United Kingdom : 1 13117 IMechanism of side-delivery rake and swath 
turning machines. 

United States: 1255209 Combined harv-ester ; 1255365 Hay sweep, 
1255520 Hay rake; I 2559 M Packer; 1255930 Harvester and elevator 
combined * 1255982 Harvester -crop curing chamber and baler ; 125017. 
Side-deliver>^ rake ; 1256347 Haize harvester ; 1256390 Vegetable gatherei 
and loader ‘ 1256410 Bundle carrier attachment for harvester ; I2:)64> 
Vacuum cotton picking machine ; 1256683 - 1247403 Ensilage harvesters 
1256700 Grass guard for mowers; 1256776 Corn harvesting attaclnnem 
for farm wagon ; 1257269 Bean harvester ; 1257304 Adjusting mechanibii 
for grain shocking machine ; 1257386 - 1257387 Mowers. , 

Machines for lifting Root Crops. — Switzerland : 77479 lea 


for potato diggers. 

United States: 1255051-1256713 Vegetable harvesters; 1255/- 
1256182 Potato digging machines ; 1256119 Front anger support and beat 
ing for beet harvester ; 1257081 Beet harvester and topping machine 
1257168 - 1257953 Beet harvesters. 
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iHRESHiNG AND WiNNOwiNG MACHINES. — Canada: 181020 Grain 
e;rader. 

Vniicd States. 12$^ - 1257592 - 1257802 Thrtsliing machines ; 
1256120 - 1256506 I'eedei-s for threshing machines; 1256585 Bean separa- 
tor ; 1257115 Pea and bean separator. 

Machines and Implements for the PREPAicvnox and Stoiu\ge of 
Grain, Fodder, etc. - Canada: 181041 Drying kiln. 

United Stales ; 1255041 Hay press ; I2574'66 - 1257474 Bale forming 
presses ; 12 575 10 Feeding device for hay baling presses. 

Steering and Traction of Agricultur^m, Machinery. - Canada: 
iSioGi Tractor. 

France : 4^^455 Agricultural tractor. 

United Km^dom : iijr)i6 Apparatus for power cultivation of land; 
113102 Kndless track vehicle. 

hutted States ; 1254819 Kndless autornatic track laying and ground 
treading power o[x?rated traction engine ; 1255404 - 1255530 - 1256651 
Tractors ; 1256113 Tractor wheel ; 1257416 Tractor or truck ; 1257589 
Tractor con nection . 

Feeding of Tivicstock. — Untied States : 1254937 ^og watering ap- 
paratus. 

Poultry Farming. - United Kingdom: 11315.9 Feeding trough for 
poultry. 

Industries depending on Pt.ant Products. - Lniited Kingdom: 
113042 Bakers’ oven. 

Dairying. - Canada: 18082S-180970 Desiccated milk; 180829- 
180830 Milk condensation, process and apparatus ; 180S31 Buttermilk 
powder ; 181131 Milk concentrating apparatus ; 181133 Process of condens- 
ing and desiccating butermilk ; 181134 Condensed buttermilk. 

Switzerland : 77531 Churn mechanism ; 77532 iMilk skimming demce. 

United ; 1 2551S6 Milking machine cluster; 1255239-1256793 

Milking machines. 

Various. - Switzerland : 77 478 Hydro-electrical installation for 
operating agricultural machinery. 

United Kingdom : 1129S7 Humidifier. 

United States : 1255055 Hydraulic pump. 


RURAI, ECOXOillCS. 

6S3 - Organization oi Ten Dairy Farms in the Bluegrass Region of Kentucky. 

Arnold, J. IL.iu V. 5. Departwent of A-ric»ltwc Bulletin No. 548, {Office of Farm 
Management), pp. i-i;:. Washington, D. C., May 24, ifur ^ • 

This bulletin presents a brief analysis of the organization of lo dairy 
farms selected and studied during IQI4 in Mason, Scott and Madison Coun- 
ties, in the bluegrass region of Kentucky. ... 

The adaptation of the soil to bluegrass pasture is the distinctive natur- 
al advantage wTiioh these localities have for this type of farming. The 

[ 482 - 683 ] 
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climatic factors, however, partly offset this advantage, especially for the pro- 
duction of cheese and butter. The long summer months are warm, with a 
lower rainfall than the winter months, while in the extensive dairy sections 

of Wisconsin and New York the highest rain fall is during the summer months 
which average 7 to 8 degrees F. cooler than in Kentucky. These adverse 
conditions have not interfered with the increased production of market milk 
where there is a demand at good prices, but they are a handicap, especially 
in the production of cheese, which is produced to best advantage in a 
climate that is relatively cool. 

Receipts from Dairy Products, together with Labour Incomes of Each of* 
Ten Farms. — The business of each of the 10 farms studied may be 
summarized briefly as follows: — 


Table I. — Size of farms, iMi number of cows and with receipts 
from labour income and dairy products. 



SJz€ 

Num- 

Labour 

Gross 

Receipts 

Receipts 

Gross 

Receipts 

Receipts 

Farm 

of 

ber 

of 

Cows 

In- 

receipts 

from 

from 

receipts 

from 

from 

No. 

farm 

come 

milk 

cream 

butter 

per 

Cow 

dairy 

tobacco 

I . . . acres .-voo 

75 

% I .1 66 

$ 5 315 

$ 2101 

- 

$ <)S.SS 

80 

“.,£0 

2 . . . 

20<1 

30' 

3 654 

4 500 

- 

- 

1 50.00 

67 

13 

3 • - - 

247 

10 

I 739 

3 066 

730 

— 

199. 78 

82 

2 

4 . . . 

130 

50 

6 4<j8 

6 76S 

1128 

$ 23 

158,00 

72 

0 

5 • • . 

51 

15 

3 201 

2 (J20 

225 

260 

227.00 

85 

') 

6 . . . 

S6 

0 

I I ZI 

76 

1996 


230.00 

80 

- 

7 • • • 

82 

3 » 

I 500 

2 066 

■tKo 


II4.S6 

00 

- 

S . . . 

70 

4 

— 130 

- 

208 

— 

52.00 

55 


9 - . . 

134 

12 

287 

- 

624 

- 

52.00 

49 

1 s 

10 . . . 

I 20 

12 

— I 521 

— 

104 

780 

73.60 

51 

0 

Total .\verage 


27 

I 773 

2 561 

6S9 

106 

126.16 

71 

5 .> 


The maikfct price of milk distributed to customers ranged from 7 to 10 
cents per quart, and cream 60 cents to $ i per gallon. When the milk was re- 
tailed in larger cities through local distributors the farmer received 15 to 
20 cents per gallon and paid i ^ to 2 cents per gallon to ship it 30 to 50 
miles. 

The labour incomes on most of the farms were large as compared 
with those of successful farms of other types in this region. The average 
labour income on 187 farnus was § 750, while the average of these ten dairy 
farms was S i 773. On the ten farms studied those which sold market niilk 
and which had high receipts per cow made the largest labour income. 

Seven Sticcessjul Dairy Farms Analyzed and Compeared, Table 11 
shows the capital invested and the receipts and expenses on seven success- 
ful dairy farms. 
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Farm i 

Farm 2 

Farm 3 

Farm 4 

Farm 5 

Fann 6 

Farm 7 

.pio 

200 

2-17 

1 .50 

5 f 

36 

82 

75 


10 

50 

15 

0 

3 ^ 

.37 

28 

16 

48 

II 

33 

3 ^ 

■ ■ Sso-.r,; 

2& 8 'JO 

y/> 

33 

8 8., 3 

1 6 800 

13 G61 

7 «74 

O8H1 

3 046 

11 354 

2 786 

2675 

3 396 

I 6y8 

II S24 


5 105 

12 500 

5 440 

2982 

5 134 

7416 

4 5 ^'^^ 

3 7 'j(> 

7 0^1 

3 4''5 

2 072 

3416 

7 - 1 

3 3*^5 

\ 43 'S 

2 81 S 

I 8t I 

I 021 

2032 

■ • 3 

4 ') 0 ^ 

2 fCiJ 

8062 

3 63 « 

I 961 

3 102 

. . 



— 

— 

— 

1 504 

. . I 466 

3 ('>54 

I 730 

6 408 

3 1 ')^ 

I 121 

I 309 

mt — 

— 

— 

— 

— 

— 

12.6' 0 

t; c(jU’< valent uf 

1 CiAV, 

, hor^c, 

cr beef ai 

ibiml; 2 

heUers, 

4 cal VC b, 

(X) ch'ckcnsarc 

CHUlltci 

lasetnn 

AMlcnt t.' i 

an an'mal unU, 



IT. — Seven Succci^^ptl Dany Farms Analysed and Compared. 


g>,eof farm (acres) 

S^iiiiber of cows . 
dumber of other animal units ( i ) 

Tutal capUal ( 2 ) . • 

\VoTk ng capital (3}. 

Tc'iiant’s capital . . 

Total receipts . . . 

'Receipts from tlair3^ 

IvqK'uses ( 4 ) ■ ■ • • 

l-;inu inCf ttnc { 5 } . • 

Tenant’s farm incom 

Labaiir income . 

Owner’s on investment 

(1) Animal unit — tin 
7shocp, ? hogs, 14 p gs.or 1 

(2) Total capital ineluiles invotiiuajt in Ian I, bu'Ming-, mtcli'nery. l:ve stock. fec'V 
-noplies, uin leash to run the bus'nc-'. 

"''(3) Working c-p'talinciuh sail items . f e :n-t il ev-apt laml, buTemgs, ami other im- 
provements usually ijichnled i 11 real estate. 

( ,1 Expen-es inehi'ie <a chioge f<.r mip ibl family hib sur, <lc:)reci Adorn and 5 per cent inter- 
cAon total cap' tal Ircs dc-s nu.ney actii ally paid out in conducting the laini bus-iie.^n. 

(i) Earin income is the total receiitts h -s c.vpenscs. 

(0) Labour income is lann income less 5 per ccml interest on investe-,i capital. 

Farm i is the larger^t of thti ten in question and is valued at $ 123, per 
i'cre It is well situated near a inaTket point. Whtle il is somewaat lod- 
ino the soil i.s of good quality and nearly all of it tillable. If preyeny or- 
c/'inized this farm should have made the largest labour income ot the gro’dp , 
iiisteadit IS aino:,- the lowest ol those which were only hwrlv succtnssful. 
In the first pluce receipts per cow are low as compared witlithose of 
succcssfi.l farms. Half this acreage could easily be made to support this 
h-rd With a higher degree of diversity and by handling iither lice stock, 
he -ross income of 1 his farm should be increased co:isidcrab y without much 


of tlie receipts, while on this {arm they are aboiu 7^ y- ^ 

as:. 

wlule his nearest competitor, one of the most successlul 
had but one third of this amount invested. This tann, al. hough large.Jailed 


:r:::rs:f::r;rdiir;- kkh :;t.;av;age f.m (. ts) a,. 
TifS a'l^to!t^X?-orgmi.. 

The diversity is nnicli larger ih.tn and 

of the receipts were from sources oUur th,.u tu • y a 
tobacco. Sales of live stock amounted to b i 200 .rbo\ e. pt 
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The operator owned 132 acres and rented 158 additional ones for which 
he pa d S 800 a year. All the feed except concentrates was raised on the 
farm. Only one man was hired, the operator and his family doing most 
of the dairy work ; 33 acres of maize for grain, 12 acres of silage maize. 50 acres 
of wheat. 25 acres of meadow^ hay and 5 acres of tobacco were raised, by his 
owm and hired labour ; ii acres of tobacco and 10 acres of maize were raised 
by a cropper. 

Farm 3 bad 10 acres of maize for grain, 8 acres for silage, 10 acres iii rye 
which was grazed, and 20 acres in hay. There were 153 acres in pasture, 

2 acres in garden and orchard, and the reniainer, Jiores, was considered » 
waste land. The topography was hilly and not well adapted to cultivated 
crops. The land was valued at § 40 per acre, though the more level land in the 
community was valued at $ lOo to $150 per acre. Three year-hands wvre 
employed on this farm and seven head of work stock were kept. Both man- 
labour and horse -la hour were poorly utilized. A better utilization could have 
been achieved and the income considerably increased if a few acres of to- 
bacco had been raised. There were no receipts from crops and diversity 
was low. 

Farm 4 may be classed as the best dairy farm of the ten. While tlie 
receipts per cow were considerably above the average, others had higher 
receipts per cow, but in the expenses this farm showed high efficiency 
in the economy of the labour and feed, two most important factors: Operat- 
ing expenses were only about 35 per cent of receipts as compared with 
45 per cent, the average for the ten farms. The land area (150 acres) was 
small as compared with the number of stock units kept on the farm. 1 hese 
numbered 98, or about 1.9 acres for each animal unit. Of this number 
of animal units 50 were dairy cows. The food purchased amounted to 
about S 10 per cow. About 50 lyer cent of the farm area is in bluegrass 
pasture. About 000 of the total receipts represented breeding fees. Dur- 
ing the last two years (1915-1916) hemp has been substituted for tobacco, 
and yields i 700 lbs per acre which, at 10 cents i>er pound, represents $ 170 
per acre. Tlie expen.se of growing an acre of hemp is about the same a-' 
that of tobacco 50 to $ 60 exclusive of rent), and the average rent for 
the land is figured at § 30 to S50 per acre. This farm, operated by a 
graduate of an agricultural college, is rated among the best dairy farms in 
the State. The work of milking, bottling and distributing is done by the 
operator with the help of a man and a boy. 

Farm 5 shows the possibility of profitable dairying on a small farm with 
a small amount of capital invested on which almost all the labour i.s 
done by the operator and his family. Operating exjx^iises were but 33 % 
of receipts and the labour income was among the highest of the group. 
The receipts cow were unusually high and allowed an expense of S 25 
per cow for purchased feed. This farm produced 8 5^^ of tobacco on 
3 acres, § 80 of poultry and S 115 oi increase in value on colts raised. 
The farmer owns 40 acres and rents ii acres in addition for hay; 25 acres 
are devoted to permanent bluegrass pasture. ^ ^ 

Farm 6 was only moderately successful. Profits could have, been ni- 
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:rea:^ecl greatly if the business had been made larger by increasing the in- 
come from cows. If the operator had hired a man he could have increased 
his herd to 20 or 25 cows and besides could have raised 5 to 6 acres of to- 
bacco instead of 2. There were no receipts from hogs and onlyS 75 worth 
of skim milk was sold. 

Farm 7 was operated by a tenant who had a half interest in the 
^'orking capital of the farm. Business (expenses were shared equally, as 

also receipts. The tenant with the help of two year-hands and some 
extra labour, performed the work; 45 acres of the farm were in maize for 
silage, 33 acres in pasture, 2 acres waste and i acre for garden. Receitjts 
from sources other tlian dairy cow^s were mainly from c'cang stock. There 
were no receipts from crops. 

The Farms that Failed. -Tlic three unprofitable farms of thetenv^ere 
inefficiently organized and operated. Apparently these farmers depended 
mainly on dairy products for an income, but each w'as operating a small- 
sized business on a fair-sized farm. It does not pay a farmer to give special 
attention to the dairy business unless there is a sufficient number of cews 
to w^arrant special equipment, the application of most of his time, and the 
development and maintenance of a profitable market. 

Comf arisen of the Seven More Sitc-cessful Dairy Farms with the Average 
o/Tm.— Tabic III compares the average of the seven successful dairy farms 
with the average of the whole group, with respect to the more essential 
factors. 

Comparison of the Seven More Successful Dairy Farms with 
the Average of Ten. 

.Average Average 


Difitribufion of crops : 

Avcrai^e nf farm>. • 

In crops 

In pasture 

In maize for gv.iin . . . 
In maize lor silage . . - 

111 meadow. 

In wheat 

In tob.tcoo 

In inisccllaucous .... 
DistribiUian d P’;v stock: 

Dairy cows 

Youjiij: stock 

Swine 

Poultry 

Di.‘:tribia{on of : 

Total capital invested. . 
Total working c.ipitid . - 

Machintry 

Investment in live stock 
Cash to run I arm . . ■ ■ 
Feed and supplies . ■ • 


p.crc.s 16.^ 

-^7 


70 

•• ro 

100 


iTi 

'■ I i 

13 

1' 16 

20 

» 

6 

4 


miniber 2J 

.10 


16 

ZQ 


1 3 1 


$ 2- 55- 

S 23 bbz 

4 7f'4 

5 2‘36 

71 1 


3 ‘ 9 ^ 

3 

4<55 

420 

355 

366 
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Average 
of 10 farms 

Average 
of 7 successful 
farms 

Distribiiiion of receipts: 

L^ve stock products. 

Live stock inventory and sales. . . 

Crop receipts 

M sccHancuus 

% 3 554 

I 0 \S 

5^0 

* ICO 

$ 4 610 

I t>35 
813 
335 


5 301 

6 6 >3 

Profits : 

Receipts x>er cow 

.Vverage farm income 

Average labour income 

$ 126 

3 M<) 

I 773 ' 

$ 164 

4 266 

2 05 4 

IVr cent, net cainings on investment 

10 

14 


These comparisons illnstratc many of the jx^ints discusstd for the diffo- 
ent farms. For instance, the average successful farm had the largest busi- 
ness, as shewn by the size of farm, the number of dairy cows, and the workinj^ 
capital. On the average successful farm there were more receii)ts from ero’tc 
and miscellaneous sources than were sIiowt. for the average of the ten lanns. 
The most important comparison is that shown for the receipts per cow: 
S 164 on the average .jf the successful farms and 3 126 on the awraiis 
of the whole group. 

AGRICULTURAL INDUSTRIES. 

6S4 - Wine Making With Foxy Grapes (i) — ccuorkt, arthcr, in Lc Pro jis .! ,.lv/ 

t't V!ticol4:, Year XXXV, No, 12, p]). 274-275. MontiKllier, >Lirch 24, njiS. 

A method is described {derived from the work of the late Prof. Bom-ARr. 
and of Pierre Andieux and used for about 15 years by an agriciiltura; 
syndicate) w-hich the foxy flavour of Clinton wine may be removed 
The process consists of : -- 

1) harvesting sliortly before complete maturity ; 

2) fermentation for 24 hours ; 

3) treatment with 9 gm. of sulphite for red wines ; 

4) strengthening for 2 or 3 days. 

The method is still more satisfactory if tW selected or natural ye:!sts 0 
the country are utilised in combination wath the sulphurou.s vicid. 

Quite recently the author obtained good results wath Noah grapes wdiicl 
had not been treated in the vat by the following method : — 

1) treatment with i % of oil ; 

2) repeated stirring for 48 hours ; 

3) decanting ; 

4) filtration through wood charcoal ; 

3) clarifying with i % unskimmed milk. 

He intends to adopt the first method with his Noah graj^es at the lax 
harvest, and believes he will thus free them from all foxy flavour. 


(1) Cf. R. May, i(>i6, No. 555 and Feb,, 1917, N’o. 1S3. 

[$B 3 - 6 a 4 j 
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aS5- Cupreous Whits Wines with Eitreme Delayed ThiekeniDg.-c vELFs r b tie 

itu, m ,n da I-, .vacs. Year XI, \o lu-iie, |,p. Paris 

January- Ffbruaiy, 1918. ' 

For about twelve years there have been brought from time to time to 
oe.iologtcal chemists, white wines of strange appearance, bad keeping quali- 
ties and, sometimes, doubtful hygienic value. These wines show nothing 
abnormal during the time they are treated as usual in the casks, but turn 
leaden when bottled, then become gradually thicker till they are eventually 
;:risaleable. The rate of the thickening (“louche'’) varies according to the 
^ason and the composition of the wine, and is more rapid in proportion as 
;lie weather iS hotter and there is less air bet\vfcen the liquid and the cork, 
riiickeiiing stops suddenly \vhen the wine come into contact with the c\ir 
:)y being poured into a cooler, or if a few drops of hydrogen peroxide arc 
rdded, and may be stopped from one d:iy to another simplv bv removing 
the cork and leaving the bottle standing up. If the wine is poured back 
ijito a corked bottle the thickness reappears, though, beyond a certain limit, 
this re-starting is no longer possible. These phenomena are obviously due 
to a chemical reducing agent and an oxidising agent both acting on an 
unknown factor the ])ropoitions of wliicli are minimum, as is very evident. 

Wines behaving in this manner have the ordinary composition of white 
wines, but contain a few grams of fruit sugar, and are relatively rich in 
sulphurous acid ; they arc white wit:e:3 sweeteritd by a sweeter one or with 
sugar and treated with sulphurous acid (anti-ferment). It is the small 
anunint of sugar which is the principal reducing agent. 

The unknown factor is copper, and the precipitate is red oxide of cop- 
per, caused by reduction by the grape sugar and sulphurous acid. There 
is no doubt tint at least part of this copix:*! comes from anli-ciyptogamic 
sprays the bases of which [irc copper salts. Wines subjected to mutage 
onioiiii very little tanrdn and tlieir degree of acidity, sugar content and 
newness, in general, do not irelp to free tiicm from metals. They thus take 
up lire copper with which the grapes tiave been treated and keep it to an 
excessive extent. 

There arc many ways of testing whether white wines will tliickcii late. 
Tile method given is I'Jascd on the capacity oi tarniin to make the copper dis- 
solved in the wine insoluble and the capacity casein then has to remo\e the 
co])pcr taiinute in the Itms. 

Into I litre of wine is poured i cc, of Vio ^^^ar solution of tannin, or 
O.io.gm. The whole i.s mixed and, after a few minutes, lo cc. ofskuii 
iihik are added (or, per hectolitre, lo gm, of pure tannin and i htre of skim 
milk at the most). The mixture is well shaken, left lor at least 24 hrs., 
then filtered. If cop^xw is present it is contained in the depo^it. 
iiid is filtered, air-dried, aiul burnt. It is easy to dissolve everything 
in tlic ash with hydrochloric acid and t.i separate the copper 
Uileriiig with an excess oi annuo. lia. llic otiniations in,.) e e e ec 
trolyticallv or coloniiietrically, since the original quantity was i litre. 

Ill order to make sure that the treated wine uo longer contains copper 
Ui» clarified litre is tvaporatcd'iu a porcelain dish, a little acid luagi.esium 

r«s5] 
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nitrate added, and the residue burnt ; this may be done easily and coni^ 
pletely with successive additions of fresh dilute nitric acid. It is essential 
to btirn even the very smallest particles of carbon. The process is then 
continued as described above with hydrochloric acid, ammonia in excess, ete 
or by any other method for separating copper from an inorganic mixture. 

From an hygienic point of view, the amount of crystallised copper sul- 
phate contained in such wines — according to the author, 0.015 gm. per 
litre — if taken at meals by healthy adults is not injurious to the health, but 
may be so if drunk between meal times. Invalids, old people and those 
suffering from liver complaints should not use these wines as a daily drink,, 
the more so as similar quantities of copper maybe contained in certain choco- 
lates and even in native dwarf beans. In such cases, however, the con- 
sumption in weight of food is less than in the case of wine, and the food is 
not taken daily, with all meals, and between meals, as is wine. Finullv 
there is no doubt that, by passing through the roots of the cacao tree and 
bean plant, the copper has been made innocuous, but this is not so ^vith 
wines because the greater part of the copper has been dej^osited 0!i tlv 
grape in the form of copper mixture and is found in this state in the must. 

CS6 — The MyCOdermS ol Wine. — Ee Ros^i, G , in ho Stazionl spcrimi-nlaJi ai:,ra',i{ jjn- 
iianc, Vol. IV, Pi. 11-12, pp. 529-362, Bibliography of 20 publications, 2 PI- with 15 Fi". 
Modena, 1917. 

The author has found at least 4 different species of ni^xoderms capable 
of acidityiiig wine, each with clearly different physiological aptitudes. These 
species are : — Mycoderma idni, which causes a very weak consumption 
of both the alee hoi and the total acridity of the wine, while it does not pro- 
duce volatile acids in suffieient quantity to influence the organoleptic. ])ro- 
pcities; M. which produces a large amount of volatile acids aiid 

thus even seriously changes the wine ; it ceases growth at 32-33® 0. ; I/. 
duplex and df. icnax, much more suited than the others to live in an acid 
medium, attack the acids very actively at a temperature above 15® C., but 
not destroying the alcohol vigorously ; M. duplex grows well in the presence 
of 9-T0 % alcohol ; A/^. tenax, on the contrary, cannot support more lluin 
4 to 5 of alcohol, 

687 - Csm&nt Vats. — Matcheu, B., in the Rt;vuc do Viticulture^ Year XXV, Vol, XBVIII, 
Xo. 1241, pp. 230-233. Paris, .Vpril II , iyi8. 

Owing to the war there is a shortage of casks, and it has been neces- 
sary to use all sorts of second-hand barrels, which sometimes give the wine 
a foreign taste ; in some cases cement vats are used and the question his 
arisen as to whether such vats are as serviceable as those of wood. The 
vat may be used for two distinct purj-joses — for fermentation, in which 
case the wine only remains in it during the process, or for storing the wine. 

The material of which the sides are made, if well fired, can have no 
influence even on the finest wines, during the few days fermentation tasts. 

For keeping wine, however, the wood is of great importance, so much 
so that for certain choice wines new oak of good quality is absolutely nc- 
cessafry for the long fermentation of white wines and for kpeping the 

(fi85-C87] 
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ftt-r the first tunning. New oak imparts to the wine a taste due to its 
olublc substances, so that the use of choice oak has become necessary, as 
t is also for refining the alcohols of wine. 

Oak dhips, wliich would give up their useful substances, can be added 
0 wine in a cement vat. Small wooden casks are, how’cver, favourable to 
;low oxidation by reason of their porosity, thinness, and the large surface 
n contact with the air. rroiri this point of view cement vats would be more 
jyitablc for wines the aging of which should be retarded, as oxidation is the 
;5sc-ntial factor of this process. The impermeability of the sides of cement 
i-ats to oxygen may be counteracted by periodical injections of air into the 
s\inc, which may then be left to oxidise. 

Great care must be taken with choice wines, and no modification in the 
method of making or keeping them should ht introduced till re|X;ated tests 
have shown that the taste will not lie modified thereby. 

Cement vats should have no cracks, and the sides, joints, iron -work 
o-t the cover, and pipe connections (if red copper or bronze are replaced by 
brass) must not be subject to attack by acids. The absence of cracks results 
from the composition of the material used, which must be resistant to all 
surface contraction. Resistar.ee to the acids of the wine may be obtained 
by direct treatment of the cement with tartaric, sulphuric solutions or si- 
licate, by lining with glass, etc.; the joints also should be treated. 

Another danger of cement vats for keeping wine in summer is the forni- 
atioii by drops in temperature of a free surface which may give rise to .an 
excess of air and acetificatioii ; as acetic acid is denser than wine it diffuses 
rapidly. This may be prevented b5’ a slanting bottom, but preventative 
measures are often useful. ; 


f'33 - A Method tor the Separation oi Protein from Non-Protein Nitrogen in Wheat 

Flour. - BLisa, M. J. {yimlxni A^^nciiltuidl E>:p(-riment Station, Bozeman), in The 
Journal of Bioloifcal Chanislry, Vol. XXX I IT, Xo. 3- PP- 

Previous to investigatiiiR the bioclieniical changes in frosted wheat 
iid their relation to bread-making value, and in order to study the effeCL 
f premature freezing on the nitrogen compounds of the wheat kernel, the 
uthor found it desirable to develop a satisfactory method for the separa- 
ion of protein from non-protein nitrogen in wheat flour. 

Xoiie of the separation methods used for biological products seem t 
.e satisfactory for use with cereals, since these contam t ord n-' 

tins that do not occur in any other plant or animal tissues. ^^^'Lcytoro- 
aily used for precipitating proteins, such as alcohol, acetic ac . . . 

iCetio acid, colloidal iron, phospliotungstic acid, 
insati-sfactorv for removing gUadin from water extracts f 
)<1 of Ritth.\usex (1872), which consisted in alternatel) adding to the 

irotc-iu in solution dilute copper sulphate ‘'f. to bete bSi 

:il the copper precipitate would no longer disso \e, was ^ cooper- 

available bv Osborne and LE.rvKNWvoRTH 111 their 
protein compounds ; the value of the mctliod can be seen bv corapanti, 

[68T-688] 
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amounts of total nitrogen not precipitated found by using 50 cc. portions 
of extract : — colloidal iron method (at room temperature), 0.00266 gm • 
same method, at boiling temperature, 0.003 I phosphotungsiic 
acid method, o.ooio gm.; tannic acid method, 0.0012 gni.; copper sulphatt 
method, 0.0008 gm. 

The following details of the copper method as used on flour extracts aio 
given below : — i) proportio 7 % of flour to water in the extract : the best is 2(j 
parts of distilled water saturated with toluene to i part of flour ; 2) duration 
of the extraction : the quantity of nitrogen found in different extracts was 
the same for extractions lasting 2, 3, 4, 5, 6, and 12 hours respectively; 
minimum extraction period of 2 hours (during which the extract is shaktu 
vigorously eveiw 15 minutes) was adopted ; 3) after filtering the extract 
the proteins are precipitated by treating 50 cc. of the filtrate with 15 cc. of 
X/ 10 XaOH, followed by 16 cc. of K/io CmSO^. The amount of Cu SO^ used 
should be slightly greater than the equivalent quantity of NaOH. The ni- 
trogen content can be afterwards determined in the filtrate separated from 
the cupric precipitate by the usual Kjeldahl method and the a mi no -acids bv 
Van Slyke’s microchemical method. 

The effectiveness of the test was examined by ascertaining the cheiniai; 
nature of the nitrogen compounds that remained in solution after the cop- 
per proteins precipitatiory and it was concluded that the trite proteins ai’n 
ahnosi compicicly pecipifated ; only (and other author.s confirm this), Iniccj 
of peptide UnkiT'gs .still remain in solution. 

Normal patent flour contidns but about 2 nigrn. of amino-acid nitrogen 
for every 100 gm. of flour, and about 3 times as much nitrogen in five acid 
amide form. 

There is probably a considerable amoiUit of non-protein nitro^in not 
precipitated by the copper method which is neither amino-acid nitrogen 
nor is it is the form of peptide complexes ; its nature is not known. 

6 n - The Milling Value of the Wheats “ Aurore” and “ Ble des AlliCj s^c v- . Cj: 

of lUin Revir,:'. 

- Milling and Breed Making Tests with Humpback Wheat, in the U. S. A.- 

Sce ■' i thi- Riiicii:. 

691 - A Comparison of Linseed Oil and Lumbang Oil as Paint Vehicles. — accilak, 

K. II.. in The Vhilippint: Journal ot Science, Vol. XII, See. A, 5, pp, 235-^43 i Fic. 

^Manila, .September loi;. 

/' I/Umbang bato ” [Aleurites niohi-ccana) is of very wide geographic 
distribution extending ironi India through Malaya to Polynesia. In the 
Philippines it is common and widely distributed both as a native and a 
seiiiicultivated tree. “ J.umbarg banucalag [A, trispenna) is conili)cd 
to the Philippine Xlards and less common than the preceding spoev^. 
The .seed of A . mAnccana yield‘d from 60 to 65 per cent oil by extraclioi- ''vitli 
solvents and hydraulic expression at 500 kg. p, r square centi 

metTe ; t>he seed ct A. tr^sperma yields about 43 per cent by hydraulic* i-H- 
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iression at 3x0 kg, per square centimetre. (The per cents are calculated on the 
jernei weight). 

The lumbang-oils are possible substitutes for linseed oil, and they have 
jeen much studied, but little has been reported concerning their behavicur 
vith different pigments or the quality of the resulting paints. For this 
[eason the author carried out a series of tests on the properties of linseed, 
luinbang bato and lunibang banucalag oils described in the article under 
consideration, experiments which gave the following results : — 

The drying properties of lumbang bato and lumbang banucalag oil 
gre comparable with those of linseed oil. 

Tumbang bato oil is very similar to linseed oil in its properties as a 
paint vehicle, and like linseed has certain disadvantages for use in red 
paints. 

, Lumbang banucalag oil cannot be used as a paint vehicle, especially 
with red lead ; it dries into a paste. This is also true with lumbang bato 
containing 75 and 90 per cent lumbang banucalag. Lumbar g banucalag 
containing between 50 and 75 per cent lumbar g bato will make agoqd 
vehicle for red lead. 

692 - The Use nf Bacillus fetsineus in Retting Various Textile Plants (1). — 

CvRROXE, D., ill the dt Studv cd IniormoziofU del R. Giardino colonialc di 

Piilcrmo, Vol. I\\ Pt. 1-2, pp. 3-9. Palermo, 10:7. 

The author has found that Bactllns Jelsineus rets the following textile 
plants : — nettle ; ramie [Uoehmeria nivca) ; vSpanish broom [Spartmm jttn~ 
cMtn) ; A^dve amcricana, Zapnpe, A. sisaldna, A. Candelabrum, yuc- 
cae folia, A. Rtmphii : fttnraea gi^^antea, F. alHssima; Sanseviena cy- 
lindrica, S. zeylanica ; Yuccagloriosa ; Sphucralcea angnstifol{a,Cjrevi(i oppo- 
sii: folia, G. oricntii/i';, Srda A vicennae ; tmUow ; hark of mulberry branches; 
Tenisalem artichoke tubers. 


53 - The Profein of Cow’s Milk. — osborn-k, 

horalioii o nr.WENwoRTu, C. S. Xoi.AX, 
.Slatioii, New Haven), in /ounial of i>i 


T. B. and Wakf>l\n, A. the ColLa- 

O. L. (Coniieciicnt Agru'uUml Experiment 
Vol. XXXni, Xo.'Ji 


pp. lUUimore, Jainiaryand Febneirv. iQi'b. 

In all attempts to discover the nature of the water-soluble \dtamine in 
lilk it is essential to know the properties and proportion of protein that 
eniaitis in solution after removing the casein and heat coagulable proteins. 
Ihis question was ver>- thoroughly studied by the authors. They separated 
) lactalbumin, the composition of which, when ash- and moisture-free, a e 
Irving at 110“ C., was : — C, 52.51; H, 7.10 ; X, 15-43 . '..^' 5 ^,’ ' 

04 ■ it was present at the rate of about 3.4 gm. per litre of the original 
vliok milk ; 3) UcloshMin. present at the rate of about 0.2 gnu l^v iure 
if original whole milk and with the following f “Pf ’ 
ti, 6.96 ; N, 15.44 ; S, 0,86 ; P. 0.24 ; 0 , 24.63 ; 3) an akohol soluble prohtn, 


li) Octpbcr N'v. {t-d.) 
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obtained from the alcoholic washings of the casein precipitate and present ir 
very small amount. 

hong and repeated attempts to find if there are proteoses prescin 
in the miUi, gave no definite results. 

Siegfried obtained a product from cows’ milk which he called " nu 
cleon ”, and the authors have concluded that this substance is probably; 
mixture of uncoagulable protein and some still unidentified organic sub 
stance which yields phosphoric acid on hydrolysis. 

In the second work, the authors describe their researches on the alcohol- 
soluble protein, which has the composition : — C, 54 - 9 ^ ' 7-^7 > 

S, 0.95 ; P. 0.08 ; O, 21 : 18. On analysis 100 gm. of the protein gives 
arginine, 2.92 ; histidine, 2.28 ; lysine, 3.98 ; tyrosine, 2.47. It is an acid 
compound and gives strong tryptophane, Millon’s and buret reactions. 

694 ~ On the Thermc-Resistance of Non-Sporogenous Bacteria in Milk, — ^ c. 

in Rcale Istilitlo lombardo di Scienze e Lcttcre,Rcndiconii ,\v\. XI, "V III, Ft. i 8 nn. 

:MiUin, 1915. 

A contribution to the study of the thermo -resi. stance of spo^og^'nou- 
bacteria, which emphasises the principle: — that species or races endowed 
with exceptional thermo-resistance should be accepted with great caiitioi] 
and it must be ascert^dned whether such a property is really a character thai 
is permitneni and common to the generality or at least to the majority 0; 
the individuals of a given race of bacteria or whether, on the contrary. ii 
is a case of a protective influence similar to that found b}^ the author ir 
milk. In fact, the author's researches on the survival of non-sporogenouF 
bacteria in sterilised milk, show that it is due, not to the existence of spe- 
cies or races having exceptional thermo -resistance, but rather to the pro 
tecting influence of caseous envelopes that form round the organism, ap 
parently due to the life -activity of the germs themselves before and aite: 
sterilisation. 

695 ~ New Contribution to the Commercial Sterilisation of Milk.— Gorini c., in R(nii 

conti del Rcalc ht'.tuto Lon:b'./do di Sciin^i e Ixthn:, II, VoL Ei, Ft. i-.% pi>. i ' 

1 40 Mi'uii, 191S. 

The sterilisation of milk has already passed through two successiu 
phases of technical progress. The first succeeded in preserving the mill 
from rapid and violent changes, the second from retarded and slow change': 
By his present studies the author proves that if it be possible to say tlia 
this latter problem lias been satisfactorily solved by means of iniproveineiit 
in technical methods, there remains get a third, and perhaps final, obstacl 
to be overcome. This is the insidious change of sterilised milk wliio 
can be recognised only after the vessel has been opened and by heat ins 
This change differs from the others in that it is often very difficult to 
tain the bacterial cause, so that mistakes may be made by attributing j 
to a purely chemical cause. 

It is caused by the ” acid-rennet producing ” bacteria proved by tn 
author to be present in the cow’’s udder, especially under conditions 
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^animation, even when phy^^iological, because the bacteria survive sterlisa- 
tioii owing to protective coverings which form in the udder or during heating, 
>Ioreover the milk may leave the uddei containing already enough of this 
‘‘ rennet ” enzyme to undergo the insidious chairge in question by the sole 
tfect of heating even if the organisms are largely dead or inactive, finally 
this change differs from the others in that preventative measures cannot be 
adopted against it in the dairy ; they must be applied directly in the shippon 
unii on the dairy cows. Methods must be used wdiich will inhibit the abnormal 
development of the bacterial flora of the udder (careful and complete milk- 
ing, disciirding of the first streams of milk, exclusion of all milk left strg- 
nant in the udder or from inflanimed udders even under slight, .t: mporary 
physiological conditions, etc.) and dairy should he selected according 
io the bacterial flora of the udda, as proposed by the author in a previous 
p[q>er (i). If these principles, as has been the case with the previous ones, 
are adopted practically in the industry, the remaining difficulties attend- 
ing the sterilisation and preservation of either sterilised or condensed milk 
may be eliminated. 

6g6 - The Composition and Market Qualities of Butter when Corn Silage is Fed with 
Cottonseed Meal. — Valmcr, I<. S. and CROCKLTr, D. r., in the Jourm’l of Dairy Sdcr.c?, 
Vol. I, No, 3, pp. 235-:43. Balttinnrc, S-'rpttinbcT, lOi;. 

One of the most important facts brought out in a recent bulletin (2) 
regarding the effects which the feeding of cottonseed products exerts upon 
the composition and proi^rties of butter, w^as the tendency for certain 
roughages to counteract in large measure the usual results which follow 
the use of cottonseed meal. Attention was directed particularly to the 
wunteiacting influence of corn silage, but a somewhat limited amount of 
data w^ere presented by Kcklizs and Pat,mer with regard to the extent to 
ivhich corn silage counteracts the peculiar market qualities of cottonseed 
meal butter, just described. As this phase of the question is of consider- 
able practical importance, a more extended study of this point was made 
bv the writers and the results of tlieir experiments are here presented. 

Twelve pure-bred cows w'ere selected from the University herd and 
dirided into two groups of six covrs each. 

The general plan of the experiment, together with the average ration 
consumed by each group in each period, and the duration of each penod is 
shown in Table I. 


(i) Goriki, Rend. R. ht, Lowb. <c. DU., 40 , loic. , u . , 

'al Eckle,. C. 11 . ...a L. S. : EM. 0/ FccUh PMnl. on 

.ii,.nMPropcrli.so,I!ull.r. -Missouri Asr. E>^r. Stutiou Research Bulletin a., 
giircs 3, 1916. Sec 


the Compp- 

pp. 4-1, Fi- 


[t9£>»5e] 
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Table I. — Plan of experiment and average ration coftsnmed in each period^ 


period 

Date 

• Group T. 


Group ir. 

I 

Nov. 3 to Nov. 22. 10^6 

Silage 

lb. 20 

Silage 11 j. :,s 



Hay (d 

9 

Hay -I 



(Vrain (2) 

8 

Grain 

2 

Nov. to Dec. 15 

Silage 

20 

Silage iS 



Hay 

9 

Hay ; 



OTfain 

6 

Cottonseed meal ^ 



Cottonsei'd meal 

3 


3 

Dec. 15, 1916 to Jon. r, 1017 

Silage 

2 C) 

Hay i*. 



Hay 

0 

Cirai n ), 



Grain 

\ 

Cottmiseed meal 5 



Cottonseed meal 

5 


A 

Jan. I to Jan. 

Silage 

20 

Silage 



Hay 

0 

Hay ir, 



Grai ii 

7 

Grain -j 


(1) The hay led to both group? throughout the entire experiment v^as a nixtiun- of ujuM 
pait? aUalla and timothy. 

(2) The gritin fed to both group? throughout the entire ex^x-rinient \va? a mixture i.f : 
ntaise meal Uvo part?, dist her? gra'.n? e)ne i>art, wheat bran one part. 

Results of experiinent. 

Composition of butter. — An examination of the figures given for the 
analyses of the different churnings of butter for moisture, fat, curd, ash and 
salt 'shows no differences in the composition gf the different sampks of 
butter which can be attributed to the changes in the ration. 

Score of butter. — On examining the dataconcerning the market quality 
of the various samples of butter, as shown by' the usuj i method of scoring, 
it is seen that all the samples of butter were of good quality, the only 
defect from a commercial point of view being in flavour. Certain slight de- 
fects in body were noted in some cases but these were not sufficiently [ re- 
nounced to lead to a deduction in the score. For example, the butter from 
three of the churnings of period 2 was characterized as hard and brittle; 
similarly the body of both churnings of group I in period 3 was stated to be 
hard, altliough not objectionably so, wlule no note was made with regard to 
the body of cither churning from group II in this period. With regard to 
the oily flavour which frequently cliaraoterizes cottonseed meal butter, 
this was noticed only in the case of the two churnings from grou]) I in 
period 3. ' 

The re.sults of these experiments on the market qualities of the buttei 
may be, therefore, summarized as follows : 

1) Cottonseed meal, when fed in quantities of 3 to 5 pounds iin[>arted 
a slight oily flavour and harder body to the butter, but these defects wore 
not sufficiently pronounced to detract materially from the market value 
of the butter. 

2) The effects of the cottonseed meal feeding were fully as pronounced 
when fed witb maize silage, as when a mixture of alfalfa and timothy hay 
constitutc<l the only' roughage. 
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Keeping quality 0/ hulter. — Previous experiments iiave been uniform 
1 showing that butter made when cottonseed meal forms a part of the 
ition retains its original flavour appreciably longer than when no cotton- 
.ed meal is fed. The general result of the study was to confirm the former 
jsults showing a superior keeping quality of butter made on a cottonseed 
ical ration over that made wlum the ration contains no cottonseed meal. 
%e feeding of cottonseed meal materially retarded the rate of deteriora- 
ion of butter kept at <So to 12^ C. This effect was secured when the cotton- 
meal was fed with maize silage as well as when it was fed with hay. 

Chemical and physical constants of hiifier jat, — The results of the 
inalyses of the butter fat are shown in Table II. 


lAin.^ 11 . Cht^mical and physical constants of butter fat on different rations 


Period 

Group 

Sapouitlcatiou 

Value 

Riiidierl-Meissl 

Xuuiber 

Iodine-Value 

Hiibl 

■MelUn^ 
Point ®C 

Slandin^-up 
Temperature ®C 

1 

I 


31-06 


3^'/> 

3-1 


I 



J'j.OI 

34-1^ 

34-35 

3 

I 

-M3 4 

31/13 

2 S , 8 S 

34 

35-36 

4 

I 

234 .’ 

4M.63 

3 ... 2 J 

33 "3 

3 1 

1 

II 

Mb-'’ 

33 ^7 



33 


U 


d «).63 

34 . 0 <; 

34-35 

31-3.5 

3 

II 

4 


34 - 4 :! 

33-a^ 

35-36 

1 

11 


3' ’-7 3 

32.1 1 

3:!-45 

3.3 

Abnormally 

high sa])©nification and 

Reichert 

-Meissl values and 


aonoiiiiaiiN Ills. w. — 

during liberal silage feeding. The malting point of the fat was increased 
diehtlv by the cottonseed meal in periods 2 and 3, and this effect was also 
noticed in the increased standing-iqj temperature of the butter. 

Very different results characterized the feediug of the cottonseed meal 
■;i periods 2 and 3 in the case of group II, in which the roughage was also 
hanged to one of hay only. A marked depression of the saponification 
tnd Rcichcrt-Mei.ssl value and i ncrease in the iodine value and melti ng point 
■haracterized the fat constants in these periods in comparison with the 
■on.tauts of the fat in the basal peri.xls. The standing-up temperature of 
he butter w’as also increased. Such eiiects are characteristic of cotton- 
eed meal feeding when dr}' roughage is fed, . 1 t4. 

( )iie or two otlK-i fcaturi-s of the ih.ta in ThMc 2 may be mentioned. It 
> noliccd that the fat eonatauts of Ktoup II were not abnormal in any o 
the periods, even in period .5 when 5 pounds of cottonseed meal , 

with a dtv rcuydiage of hay only. These results ate pr^iably ^ 

r.t least, to the fact that the fat con,dants were already abnormal, u the opp - 
site.Urection from those which usually eharactenre cottonseed 
;ng, when the ration was changed to include the cottonsee ^ 

feature of the data t^as that no greater effects were secured uhen o pounds 
ef meal were fed, to group II titan when 3 pounds were feeb 
\-ery great difficulty is also expenenced tn 

the 'addition of <;ottonsccd meal to a ration umtanuuo * P 

;«se] 
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of silage fails to affect any of the fat constants except the melting poini 
of the butter fat. The results of the present experiment on the cheniica 
and physical constants of butter fat may be summarized as follows : 

Tlie liberal use of maize silage in a ration counteracted all the effect: 
which 5 pounds of cottonseed meal usually exert upon the chemical coti 
stants of butter fat in that the addition of the cottonseed meal to a ralioi 
containing a liberal amount of maize silage was without efiect upon thi 
fat constants. 

697 - The Determination of Fat in Certain Milk Inducts. — FiL\Ncis, c. k. .\nd Morgak 

D. G., in the Oklahoma Ai^riaUt^iral ami Mechanic^ CvlU'^e, A<^rtculttiral Expt'rimnii', 

SNCtyrt Bu’lUin Xo. 114, pp. 1-4, StiUwutcr, Oklahoma, April, 1917. 

A method for determining fat, including treatment of the samples, in 
such dairy products as ice cream (requiring 14 % fat content by law), 
evaporated milk, malted milk, dried skim-milk and similar milk products, 
is described. The procedure is similar to that followed when using the 
Babcock test, but in place of sulphuric acid, mixture^ of glacial acetic, 
sulphuric and nitric acids are prescribed. The fat is separated and read 
in a Babcock bottle. 

698 - Wool Studies.— Washing Sheep Before Shearing; Time of Shearing. — n a mmom>» 

J. \V..ia the Ohio A^Hcttnura Expt ritn<.ni Station fiulieUn Xo, 294. pp. 3 » 9 - 3 ‘-- U'oo^tfi, 

Ohio, .\pril, lylj. 

This oxi^erinient was undertaken for the purpose of securing data on 
the following points i) The influence of washing sheep on the yield of 
grease and of scoured wool and on the rate of gain made by the sheep ; and 2) 
the influence of the time of shearing on the yields of grease and scoured 
wool and on the rate of gain made by the sheep, 

Plan of the Experiment, - One hundred lambs, practically purebred 
Merinos, born in 1910, were divided into four lots as nearly alike as possible 
with respect to sex, weight and conformation. The experiment extended 
over a little more than 2 years, so that during its progress three clips of wool 
were removed. 

The treatment of the lots with respect to washing and time of shearing 
was as follows : — 

Lot I : ^Vashe^l ; shorn about April 12. 

Lot 2 : UnWasheU ; shorn about April 12. 

Lot 3 : W^ished ; shorn about June i. 

Lot 4: Unwashed; shorn ub<jut June x. 

Washing and shearing. The sheep were washed by hand in a stream 7 to 
10 days before shearing with power-driven clippers. 

Scouring the wool. — The scouring was done by the emulsion process, 
similar to that used commercially. The wool was put through three scouring 
liquors containing potash, soap and potassium carbonate of graduallv dj- 
minisliing strength, and finally through a rinse of clear warm water, rik 
wool was dried to a constant weight at a temperature of V. bothbefon 
and after scouring to overcome any differences in moisture content. 

i'rom the results presented it appears that the washed sheep ^prodifte< 
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^f) pounds less grease wool per head when shorn April 12, and 2.64 pounds 

per head when shorn June i, than did unwashed sheep shorn on the 
me dates. Washing the sfieep had practically no effect on the amount of 
cured wool produced or on the rate of gain made by tlie sheep. 

Wool shorn June i, both washed and unwashed shrank more in scouring 
lan did wool shorn April 12. 

The results of this experiment also indicate that, in many cases at least, 
ot sufficient premium is paid for washed wool to cover the cost of washing 
ad for the loss in weight of the wool. 

Since washing sheep does not improve the quality of the wool fibre 
nd df^es not diminish the cost of scouring, the practice is not beneficial 
0 the manufacturer. 

Washed sheep shorn April 12 produced more grease wool than did 
laslied sheep shorn June i, while unwashed sheep shorn April 12 produced 
t,sSfT:easewool than did unwashed sheep shorn June i. This indicates that 
letween these two dates there was an increase in weight of fleece due to the 
cciimulation of a greater proporuon of yolk or other foreign matter in the 
mol. Sheep shorn April 12, both washed and unwashed produced slightly 
more scoured wool than did sheep shorn J line i . Sheep shorn April 12 made 
.lightly greater gains than did sheep shorn June i. 


- The Indian Hide and Leather Trade. ~ LnT>o\RDHEXKY(Latc PrLskkut, upper 

Imlia Chamber of Commerce), in ihe Journul of the K^-ynl Soacly or Arls, \ol. LXM, 
No. 3-}o7, pp. 2j.\-z?'2, Loinloii, M:irch 8 , i'o 8 . 

The quality of the hides from Indian cattle is not so good as that from 
\rgentine cattle, for, while Argentine ('attic do no work, the Indian oxen are 
m-i\ for agricultural purposes. Moreover, on the Argentine, branding is 
incd as a means of identification only, in India it is commonly adopted as a 
cure for variptis ailments. Fortunately the cows and female buffaloes 
.re rarely worked, so that their hides arc generally in good conditions and 
ire even^uperior to those of Argentine cows. In England the hide of a 
daughtered animal is worth in normal times from 1/12^0 Vio^nts total value, 
in India, it is worth In of the value of the animal For this reason when 
there is a larne demand lor hides, the cattle are often slaughtered for the 
alue of their hides alone. The Indian hide trade is of great irapoitaiice, 
(lining fifth in the value of ex]X)its, even preceding tea. 

Ithas been shown that as a result of the increased consumption of meat 
hroughout the world since the war, a great .^‘“fage of hides a d lea^ 

. .1... 'O. ^ 

iroducing animals have decreased as loUows . . 

heoD, head ; hogs, ga 4^5000 head ; or a total ^ 

leaned and dried in the sun or shade . ore , ^ In the 

ir,;nic solution and again dried. This is considered the best method. 
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damp climate of Bengal and during the rainy season in other provim-fc^ 
drying is difficult, and the hides are usually salted. This system does no 
always give satisfactory results. ArsenicateS hides are sold by weiehi 
salted hides by the piece after selection and classification. 

The hides are di\dded into \'arious classes as follows : 

i) “ Commissariats ” ; these are the best quality hides. The name 
derived from the C branded on the neck of cattle bought by the Indian Co 
vernnient to be fed well for about three months and then slaughtered to 
supply the army with meat. Although this practice has long ceased tiie 
term remains and indicates the highest grade of hide ; 

2) " Slaughtered ", a term applied to the hides of animals whuk 
have been slaughtered to distinguish them from those which have <lied 
naturally ; they are the second grade ; 

3) " Deads ", the third grade ; 

4) “ Rejections ", the lowest grade. 

These terms are still in use on the chief markets of India. 

There are several varieties of goatskins in India. The best, known iis 
“ Patnas ", are from the province of Behar, and are excellent for making glace 
kid. Further east, in Dinageporc, Bengal, and Ka^stern Bengal, the skins 
are larger and heavier in grain and texture but still suitable for glace kid. 
In the United Provinces and Rajputana the skins are also larger and coarser 
than " Patnas ", and only the lighter ones can be used for glace kid : tiie 
heavier ones are suitable for " Moroccos ", but, unfortunately, often have 
many holes. In the Punjab the goatskins, known as " Amritsars are 
large, strong and heavy, well adapted to upholstery. In the south Hy<]i ra- 
bad and Dec can i skins are of fair quality and are bought by the Madia' 
tanners. 

Before the war 3 million cow*, ox and calf hides were tanned in India and 
exported annually. At the present time this figure is doubled. The tann 
ing industry is of great importance in India and its further expansion is 
to be anticipated. 

The tanning process resembles that which was used in England before 
the introduction of labour-saxdng devices. Labour is plentiful in India, and 
the native tanners still adopt the primitive methods. In ^ladras and Iknn- 
bay the tanning material used is the bark of Cassia anricalata, which grows 
in the jungle ; it is a shrub which grows to a height of from 6 to 8 ft., thv 
shoots of w'hich are cut every three or four years. It is an excellent taniiins 
material, making the skins soft and pliable. The hides are often only 
partially tanned, so that the Phiropean currier has to complete the process, 
often improving the material thereby. At Cawnpore in the United Prnvir.cc> 
there are some large tanneries equipped with modern machinery. The lirst 
of these factories was erected 40 years ago by the Indian (government and, 
in normal times, supplied the leather required by the different brandies of 
the army. The chief tanning materials used at Cawnpore aie 
bica and Tcrminalia Chcbula. The former, which is found over a wide area, 
is not ripe for cutting till ten or twelve years old. Up to the present these 
plants liave not been systematically cultivated. In view of the hicreaMii;/ 

[«»] 
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Remand iot tawnlwg, uvAteTial t\\e ludiAn lottsl DepaiUueut sliould att(itnpL 
to produce au ample supply taumn^ bark, which will be verv necessary 
JO the future , but should not be left to private enterprise . 

In addition to the commercial centres mentioned there are still in the 
villages primitive tanneries for supplying local ret[uireiTients. Chrome tann- 
ing, though adopted only to a limited extent, could be greatly deve- 
loped. 

With reference to the export of goatskins, before the war India exported 
annually 20 million raw skins ami 7 500 000 tanned skins The United 
dtingdom purchased most of the tanned skins, about half of which were 
reexported to the continent, and abo\it a third of the remainder to 
America. 

Of the raw skins, 75 % were exported to America, 10 % to England, 
; "0 to France, 5 % to Holland and Belgium, and an insignificant quantity 
tn Germany. vSince the war America takes 88.5 ^,0 and English imports 
have dropped to 8 %. 

Previous to the war 2 200000 raw sheepskins and about 9000000 tanned 
ones were exported. America took 87 ^,0 of the raw skins in Tt)T3-T()i^, 
r.nd 96,5 % in Of the tann.ed sheepskins, the United Kingdom 

imported 58.0 "(j in 1013-1^914 and 64 io 1913-1916, the United States 
jm.O % in 1913-1914 ami 19,8% in ioi5-T9i<) ; Japan in 1913-1914 
:.nd II. 8 % in 1915-1916. 

About 160 000 tanned butfalo hides were exported to England, Of the 
MK)o 000 raw hides one half wei;t to Orniany, one third to the United 
States, and the remainder was distributed between the United Kingdom, 
Holland and Italy. The export of ox ami cow hides reached about 11 million 
pieces, 3 million of which were tanned ; the tanned hides went to England 
inal the raw' hides to the Cnntinent. 

Eigures for the shipments of raw ox and cow hides to Europe and Ame- 
rica arc given iii a. table covering the period from 1872 to 1915. 

;oo - The Cold-Storage Plant of Lyndiane, Senegal. — Mousse, in Compi.s nmiu$ d,-^ 

■SCdrtces dc I'Acadituit' d'A rim Hit ti ({<: Friincc, V\l. IV. Nu. i:, ]i]). 39-u^oo. 

^Ltrch 27, 1917. 

Tire autlior reviews a study by i\I. J. Dkrrk who is in charge cf the 
smitary inspection of the plant of Eyndiane in West Africa. The in^tal- 
IcUion of tile Lyndiane plant in Seneg:il has made possible the exploitation 
tif one of the principal natural resources, hitherto unused but sure to 
prove of increasing importance as a result of the abundant livestock and 
inmiense pastiAe lands. 

To fullill the requirements of the home country it has been necessary 
to make use of lierds not only from Senegal but also from the w’ hole of French 
IJ est Africa. The oxen slaughtered at Lyndiane in 1916 came from Senegal, 
Xiger. Aliiuritania an.d Guinea ; these districts arc in order of impor- 
tance. 

The livestock of different breeds from these districts, vvhieh form an 
iniuiense stretch of land, is not all equally suitable for slaughtering. Owing 
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to its extensive breeding and the position of its plant near the centres 01 
production Senegal holds the first place for quality of meat. The oxeji o| 
the Zebu breed (“peuhle” variety) of the Senegalese provinces of Cayar 
Baol and Sine >Salouin, give a niucli higher yield that all the other cattk 
slaughtered, no matter where they come from. 

Upper Senegal-Niger is the reservoir of Senegal for cattle ; 4 238 oxti 
from the Soudan, Maciiia, or the north of the Xiger bend were slaughtcjrec 
at Uyndiane in the year 1916. 

Unfortunately the remoteness of the breeding centres necessitate: 
long journeys which cause the animals to lose flesh and thus decrease tin* 
vield, for the average weight of the stock from this district is only lb. 
The average weight of the animals from Mauritania is 583 lb., with a yield 
of barely 45 %. Trench Guinea, a remarkable breeding centre, sui^plies 
cattle with an average weight of 506 lb. with a 47 % yield. 

During 1916 the plant bought 27 350 oxen with an average weight or 
537 lb. giving, wiien killed, a 4b % yield. This meat is exported to Trance 
in frozen quarters or as preserved, seasoned beef. 

The T.yndiane installation can slaughter 20u oxen in 24 hours; thi^ 
figure was reached in December ard January, but has dropj^ed to no on ac- 
count of irregular delivery. The plant, originally built for freezing nicai 
only, has fiv^ freezing rooms of a capacity of 200 metric tons, and five sto- 
age rooms, of a capacity of 300 metric tons. Trom May i to December 31 
1916, 13 19S quarters weighing 777 metric tons were delivered, and a* 
the present time the storage rooms are full. The offal (heart, liver, brain 
tongue, kidney) are also frozen, packed in 100 lb. cases and sent to Trance 
The suet, intestines and bones are treated in a separate establishment. Dm 
ing the vear 1916, 130 134 lb. of commercial suet and 5 665 lb. of e<libj. 
fat were sold. The hides are treated with special care and, owing t( 
the proximity of salt water, their preservation is assured until they are mi 
liseu in Trance. 

It is estimated that the Uyndiane plant could deal with 30 000 cauL 
annually, and perhaps more. Besides the cattle, of which there are inor 
than 5 million, there are other resources which could be profitably explmt 
ed, Hxperiments in pig-breeding are now being carried out at Sine-S.- 
loum, and are likely to give good results, .\lready a rapid production 0 
as much as 5 000 head a year seems likely. The variety used is related t 
the %Spanish breed. It is very prolific and breeding will probably increic 
with yet greater rapidity since the cultivation of ruauioc has spre.i 
throughout the villages. There are very few sheep in Senegal and they ai 
kept by the natives for their own food. Those in Mauritaiiia and Maeii 
are too far away from Lyndiane to be delivered in a sufticiently g(wd coi 
dition. 

Breeding, if well carried out, cannot fail to increase and ini])roA 
rapidly , bringing to the colony an unhoped for income and to the home coiv 
try a great simplification of the serious economic problem of its int. 
supply. 
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701 - Enzyme Activity attheTemperatures Maintained inCoHl-Stores.-BLANCHE^ \ 

in Le I'md, Vt^r V, Vol. V', Xo. r, pp, Pari^ Juuua^y-^Llrch, 191 7. ' '' 

The investigations cariitd out by the author in 1913-1914 aimed at 
estimating the activity of ceitain enzymes at temperatures slightly below 

i/'C., generally used in the cold-storage establishments for storing products 

in which the action of such enzymes or others of the same group may occur. 

He studied a lipase to ascertain its action at temperatures correspond- 
ing to those used in preserving butter and other fats. The enzyme examined 
was one existing in the cytoj)lasm of castor-oil seeds, which is the one best 
lenown at the present tiiiie ; it was the object of a remarkable study by 
M, XiCLOUX. The castor oil seeds were crushed in a mortar and then mixed 
with castor oil. The mixture was then acidified with acetic acid. The oil, 
seeds, and acetic acid were previously cooled during 24 hours in cold rooms. 

The acidity was estimated with normal soda after the alcohol reaction 
had ceased. The activity of the lipase at laboratory temperature (if‘C.) 
was also tested. 

The results show definitely that, even at — 5^ C, the lipase is sufficient 
ly active to cause a fairly rapid saponification of the fats. There is. 
therefore, no reason why a certain number of the changes fats undergo 
while in cold-storage should not be attributed to the action of enzymes of 
this satire group. 

The fact that the good keeping of butter is in inverse ratio to the acid- 
itv of the cream at the time of churning cocxfirms this hypothesis, for the 
action of lipases is gcmerally favoured by a certain acidity. This was con- 
firmed by the enzyme'stucUed by the author as well as by the sero-hpase. 

702 - Preserving Fish without Ice. — Ab-lmct fiom the Bullain dcla Chambic (ic 

Co>nmtTcc ir iv(‘Uie Jt ATu.' Y'.vk. in Lt I'loui, Ve.ir V, \'ol. A, Xo. 4,pp. Rids, 

(!)cto! K; r - 1 X ct 11 1 1 X. r , 1 < 1 1 7 , 

In British Colombia and in England a new method has been adopted for 
keeping fresh fish. As ice is uo longer necessary the fish can be sold cheap- 
er because the expense incurred A^^r^^dgh the ice is done away with. The 
fish keeps its flavour irerfectly, and the method may be applied to either 
fresh or smoked fish, and even to meat. 

The whole procedure lasts only three hours. The fish is first placed 
in a cooling tank containing vater at a low temperature. After half an 
hour the hdeut heat of the fish has completely disappeared. The fish is 
then placed in a tank cont;iining sea water or fresh water to which salt has 
been added. To prevent the water from freezing it is stirred by a pump 
which sends it into a pipe in which it passes through a filter filled \utb 
willow charcoal which kills all bacteria and then passes out again. The 
extremely cold teniperature of the salt solution closes the pores of the skin 
of the fish, prevents saturation and acts on the exterior as a disinfectant. 
At the end of three hours the fish is taken out and has the appearance of 
■fresh fish. There is no danger of its going bad for 10 days and it, may 
be kept for months in a cold room. A plant has been set up in Portuga- 
for preserving fresli iisli bv this method, According to the Eng is 1 '^ngiii 
eers who installed the plant the fish keeps fresh and in excellent condition 
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for about 15 days, even at a variable temperature. The flavour is that 0: 
fresh fish. It does not go soft like fish kept in ice, and may be sniokcM. 
after having been treated. The method is highly recommended by tlu 
inspector of the Dominion fisheries. 

A. CuGNY, Director of the Marine Station of Boulogne-sur Mer 
France, believes the method to be of the greatest value. It includes t\v{ 
independent parts, the first of which appears the more original, and may b( 
called pre-refrigeration. It is always advisable to wash fish before an\ 
freezing procedure, and it would be excellent to wash it in very cold wa 
ter which would bring it to a temperature of about o“C. This is an import- 
ant improvement on the expensive and defective method of covering ii 
with ice or laying it out in cold and relatively large stores for a period n 
time which must of necessity be very long. Pre-refrigeration by thorougl 
washing in very cold water could be carried out advantageously in fisli 
ing boats. It might l^e of great importance in the mixed installations, pro 
posed by M. CuGXY for fishing boats (i) in which the use of ice plays it 
essential part. 

The .second part of the method consists in freezing the fish previou-b 
cooled to o^’C, This second stage may be attained by the use of ice, dry colt 
or, as the author proposes, soaking in cold brine. 

703 - The Supply of Canned Salmon in the United States — i5r^\xl), c , j., in i v 

or A yuuHurt:, Office oj the Sccn'Uirry^ Circular So. 'jS^pp, i-i{\ Washinui-,:.. 

D. C., February 2S, 

Commercial stocks of canned salmon in the United vStates on Angu-v 
ji, 1917, amounted to approximately 3 T 0 000 noo poiuuls. Four-ninths n! 
these stocks were located in the .State of Washington. 

Nearly three-fifths of the total stocks reported were held by canners of 
sea food. The stocks of these conce rns were practically all reported from the 
states of Washington, Oregon and California, the canners in the first 
named state reporting more than three -fourths of these holdiiigs. 

One-eighth of the total commercial stocks was held in storage ware- 
houses. As in the case of stocks of caniirus, those in storage were agr»in 
chiefly located in the state of Washington, this state reporting two- thirds of 
these stocks. The wholesale stocks, which constituted more than one-sixth 
of the total commercial stocks, were fairly well distributed in proportion to 
iropulatioii. The stocks of retail dealers which constituted about one-eighth 
of the total, appear to bear a less close relation to population, tlie stock- 
of some of the Southern States being relatively small. 

The results of the survey indicate further that the stocks of canned sal- 
mon in hand Oij August 31, 'vere 18.2 per cent larger than those repnit- 

ed for August 31, 1916. The stneks of c.anners of sea food showed a marked 
increase, this increase being only partially oflset by decreases in the stock- 
held in storage warehouses and by wholesalers. The stocks of retailers 
were practically equal in amount on the two dates. 

This Bulletin gives detailed in formation concerning the extent and the 
distribution of the supply of canned salmon on the date of the survey. 

(i) See C ’fnlHcs rendus du Con\,Tc'3 fran^.ris du Fnid, IVtukmse, 1912 , VV*!. >, 

pp . 5' * “i ? 3 < A tt t f:or) . 
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DISEASES DUE TO FUNGI, 

bacteria and other lower plants. 


,04 - Myxomycetes and Fungi of Ceylon. - i’kich, t., in D.-ptutmmtoi Aprictdum, 
Ceylon, Annals alike Royal Bolavic GardeHS, Peradenira. Vol. VI, Pt, 3, pp. 105-256, 
Colomlx>-l^ondon, June, 19^/- . 

The list includes 6 iiiyxoniycetes and 235 fungi collected and identified 
M, the island during the last few years. Oidium spp. has also been reported 
on 27 different plant hosts. Notes have previously been published on some 

of the species enumerated. , , * 

\inong the fungi are described as new to science, 46 basidionie cetes 
120 hviuenomycetes, 2 gasteremycetes, 24 uredinaceae), iS ascomycetes {all 
k-longing to the pyrenomycetes), 52 deuteroniycetes (14 representatives o 
the ordre Spheuropsidaks, 7 of the order Mdanamiaks, 31 of the order 

^There are veiv numerous sjx-cies of fungi either new or already noted, 
nliicli were four.d'on cnltivaU d plants or on those usefnHo man in some 
way or other. 

;05 - New Japanese Fungi in. - Tiee-.SKA Ty 07 .abv« 0 , in .l/ye,..’o,i.>, v,.t. X.Xo. :,pp S6-32. 

In this,’ the fourth paper on the subject , are given in English the desetip- 
tions originally published by varioirs authors 111 Japanese, 01 the fol.ow- 

in'4 species new to science. • 

■■ I) Botrxtik Lilionim Y. Fujikuro. n. sp. (pidihslici m . IW) - 
found on Lilniin lonplionim at the E.xperimcnt Farm 
reiho, Taihokucho) among plants from Luchu Island, ihe g J 
e-m-ciallv the leaves, on which form small spots about i 111 1. in 
wKin cover the whole leaf, causing the total ^ 

fructifications of the fungus appear o„ the decayed pan of the plants 

• '''’g pZuMiPhoiua) kmcacola K. Kara, u. sp. (Jlay 1917) on Uviug 
\.avi sSs and tings of .Ueri.s M.p at Mino (Gifu-keii) and iieighbounn.. 


*(t) Sit R., Jan., 1918, N>' 182. (/■>/.) 
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prefectures The parasite causes the formation of leaf spots which gradually 
dry up ; the leaves tear in dry weather and rot in wet weather. If the s|3ots| 
appear on the edges of the leaves semi-circular*holes are often formed. Ad- 
jacent spots coalesce, forming irregular spots which often cover a large 
of the leaf and cause the whole blade to decay. Young twigs are also 
attacked, turn brownish, and die, showing on the surface minute black pug. 
tides. Hard twigs when attacked have reddish spots which turn blackish 
after and sink considerably below the surface ; they are rough and cracked 
The disease causes the death of the upper part of the twig. The new Ja- 
panese name of the disease is “ Knwa no Rinmonbyd ” (circle blotch of inul^ 
berry). Considerable damage is done every year. 

3) Septobasidium Acaciac Sawada, n. sp (November, 1911) on trunks 
and twigs of Acacia Richii. The typical locality is Taikoku-ch6 Shakuko 
(Formosa). The fungus has been observed on- the euphorbia Glochidiitn 
obovatum on the Experimental Farm of the Agricultural Station of Formosa 
and on Citrus sp. at Taihoku-cli6 Kiirun ; later (February, 1915}, S.awada 
reported this fungus in Formosa on Pruns Pcrsica, P. salicina, 'Pthu si- 
nensis, Salix glaitdnlosa vn.T. W arburgii und Mclia Azcdarach. The attack 
of the fungus is closely related to that of certain scale insects and in many 
cases the dead insects are found surrounded by mycelial strands. The fun- 
gus sometimes kills Acacia trees ; to control it a 30-50 % wood-asli solu- 
tion is recommended. 

4) Ccrcospora Pini-densi florae Hori and Nambu, 11. sp. (May, 1917) on 
the leaves of young Pinus densifiora, in the nursery of Makago, in the south 
of Kyushu Island. A great many young plants, mostly two years old. 
were fatally attacked. According to the reports the disease seems t‘> be- 
limited to the aljxn^e mentioned locality, but it seems likely to prove seriou; 
unless controlled by treating seedlings with iiordeaux mixture. 

5) Hclicoba^idium Tanakac Aliyabe. This species, also given as Siypi^ 
ndla Tanakac Miyabe and Septobasidium sp. is very common in Japan on 
the trunks and branches of Adorns, Salix, Vitis, Juglans, ZanUioxylun-. 
Pyunus Mumc, P. donarinm { — P^ paniculata), P. salicina, P. Armanacii 
var. Ansu, Pyrus Mains, P. sinensis, Ribes Grossularia, Kcrria japonicd. 
Thca snicnsis, Paulou-nia tomentosa, Finniana platanijolia {— Sicrcnliii 
platanifolia) and Pittosporum nndulatum ; most Japanese authors who haw- 
described this sjx^cies hav'e confused it with Scplobasidium pediccUd<nn 
(Schw.) but the real Sept, pedicillatum was first discovered by Sawada in 
Formosa, where Hclic. Tanakac docs not appear to exist ; Sept. pcdiccUatmi 
appears to attack the mulberry only and also to differ in certain morpholo- 
gical characteristics. 

6) NothopatvUa moricola\. Miyake n. sp. (Dec., 1916) on twigs of 
alba ; typical locality, Iwate-Ken, Morioka-shi. 

7) Ustulina Mori R. Hara n. sp, (May, 1917) on trunks of Morns alba. 
typical locality, Mino {Gifu-Ken prefecture). Kawakami-mura. 

As regards Valsa Paulowniae Miyabe and Hcmmi, the author point: 
out that, besides the Japanese description recently translated by him int( 

[t*5] 
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English (i), two other description so the fungus have been published by 
pr. Hemmi, one of the discoverers of the species ; all three descriptions are 
marked n. sp. The first article, published with the original description of 
the fungus (in English) appeared on July 31, 1916; it contains a full 
account in Japanese of the disease caused by the fungus, and compares it 
with other similar diseases. The third and last of these articles was 
published in English on September 20, 1916 ; it also describes T’. Panlownia^ 
in English. Dr. Hemmt notes that the fungus was first collected in Aoniori- 
ken (N. Honshu), in August, 1913, by T. Nakamura and reported as a 
t serious disease of the “ kiri " tree. All three articles are important as 
they throw light on a very destructive disease of Paidoa'uia in Japan, 
a disease analogous to chestnut blight in America, both in its swift 
destructive action and in the loss it causes of timber much valued for 
cabinet -making. 

706 - Fungi of the Philippine Islands — svccaroo, p. a., in the Autddi^Accadema 

V tiiveto- Tr oil inu-!stri a mi, Vul. X,])’). 57-94. Eifi Pa'Iua, 1917 . 

In the present fourth conUibution to the mycological flora of the 
Philippines, the author Usts T99 fungi collected and communicated as 
previously by Prof. C. lu Baker. 

Almost all the species enumerated come froiiiLucon Island and princi- 
pallv from the region of fios Basso- and Mount Maqniling (109S metres 
iiigh). 

Four genera and I'^O specie^, tlie latter belonging chiefly to the Dento- 
romycetes. are descriixal as new to science. 

707 - The Resistance of Plants to Diseases and Pests, in Relation to the Acidity of the 

Sap. — S(.X‘ Xo, <140 of llii- RlUlu 

708 - Patents for the Control ot;Dis3a53s and Pests of Plants. — SloXo. 6?.- uf thi? 
Review. 

709 - Principal Diseases of Vegetables in Ontario, Canada. - uouin. j. K.an i jon'es, 

D. II.. in On'jr/n M'Sjrnn.:!' or .{[niu'Hirc, A jicii:Ui~nl C 'llcif D-idUlin 

pp. .|S + I'it?. 'Dn^'nlo, Ont., loi''. 

I'his bulletin aims at supplying growers with the information^ neces- 
sary for the identification of the most common b;icterial and fungoid diseases. 
The most efficient remedies are also given. 

A list is given of the diseases attacking asparagus, dw'arl beans, beet, 
cabbages. cauliflower, carrot, celery, maize, cucumber, lettuce, nielon, onion, 
ea. potato, pumpkin, tomato and turnip. 

. 710- Lettuce Drop, Caused by Sc/eroWn/um Liberiana, in Florida 0 . S. A. - 

See this Review, Miy Xo. -fin 
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71 1 - Observations on the Parasitism of the Ascomycete, Ustulina vulgaris^ Iq 

France. -- Patouillard, in the Bulletin de la Socidtd de Patholo^^ic de Frunce 

Vol. IV, Pt. 3, p. 100. Paris, 1917. *• 

This fungus, well known as a saprophyte, appears to have caused the 
death of two lime trees in Ain, by attacking them at the base at the ground- 
level. The two trunks were covered for a height of 8 or 12 in. with a con 
tiniious la\'er of fungus, save for a width of 4 in. which remained un attacked, 
The wood was completely invaded by the mycelium and had become 
soft up to the centre of the trees, so that a simple gust of* wind sufficed to 
blow them down. This Ustulina is very common on old stumps near by, 
both in its aecidial and conidial forms but always as a saprophyte. In 
the present case it i.s clearl}’ a parasite. 

WRKDS AND PARASITIC FtOWERIXG PTANTS. 

712 - The Worst Weeds in Cereal Crops, in Indiana, U. S. A. — Xo.630 of this Retiixe. 

713 - The Destruction of Weeds by Sodium Bisulphate. — Fcuiiu dM 

yiinisitrc de V Ae^ficullufc , Year XXIII, No. S, p. 8. l*aris, 1918, 

K.xperimeiits have been undertaken in Prance with the object of de- 
stroying weeds among cereal crops by means of sodium bisulphate. 

It was found that suitable proportions to use were : — about 80 gall, per 
ctcie of a 45 % sodium bisulj)hate solution {99 lb. of bistili^hate dissolved in 
22 gall, of water), or 360 lb. of bisiilphate per acre to be treated. 

Sodium bisulphcte is much easier to use and reciuircs fewer precautions 
than sulphuric acid, which is so often used for the same purpose. 

The bisulphate is produced iti large quantities by powder-works which 
supply faimers with 5 or lo ton truck loads at 9 Yod, per 220 lb. free on 
rail, put Lipin wooden tubs provided by tlie buyer. 

The tollowing powder-works can supply the bisulphate: Angouleiiie, 
Bergerac, Toulouse, Saiut-Chamas, vSaint-Fons, Moulin -iManc, Vonges. 

INJURIOUS INSECTS AND OTHER LOWER ANIMATvS. 

714 - Hymenoptera Parasitic on Injurious Insects, in Southern Brazil. — nRfeTHr.s, i 

in the .1 »:«/<■,<: de ht Sociedud Rural Argentina, Vol. I, -f* 2l'i3. 

Buent)s Ayrt^, 1918. 

Dr. A. Ronna has st nt from Petotas (Rin Grande do Sul) to the Biolnt^c;.] 
Institute of the “ Sociedad Rural Argentina 6 hymenoptera parasitiL' on 
insects and representing l. genus and 3 species new to science, wbicl 
ate desciil>fcd by the author. These hymenoptera are given below . 

1) Lylopilus m<:la}WCt:phaln^ n. sp., parasitic on an undeterminci! 
Icpidoptcrous larva injuiious to Inccnic (pos.dbly Coliar^ lc$bu\). 

2) Aphidiii^ brasilicnsis n. sp., parasitic on aphi<U. 

3) Hepfasmicra hrasitioisis n. sp., possibly parasitic on O/rc/n;^ 

4) HcU'roscaptts romiai w. gen. and n. sp., parasitic on the larva o' 
an uti identified lepidopteron. 

5) Pcris^oci'ntf'U'^ ar^d,cniinac Crawl, var. caridci Brethes (i). 

6) Tctra$(ir}ms isis n. s^y,, possibly parasitic on Oiccticits. 

(i) See R., Octrjfx-r 1917, Xo, 981. (Fd.) 
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15 ' DIciyothrips ^egypiiacus, a Thysanopteron Injurious td the “Black 
Morocco” Variety ol Vine, in Cyrenaica. — z\non% v., in L A-runitura ooivniaia, 

Year XI, 2na Half-Year, pp. 3 'H '307 -f 2 Plutc*i. ITorenct, 191;, 

At Fuehat and in otlier vineyards in the iic-igliljourliood of Bengasi, the 
uthor found, during 1916 and 1917, that Didyothyips aegypiiacum (Mar- 
hal) Del Guercio was present almost exclusively on the “ Black Mo- 
occo ’* variety of vine (“ ribier " in French, “nva daniasceiia” in Italian) 
.omewliat suffering from drought and grown on a trellis and kept low. 

This tiny thysanopteron rot only soils the foliage with its excreta which 
.pjxjar as scattered groups of small black points, biic also pierces the leaf 
)jade, causing the formation of discoloured areas of varying size, and even- 
ually tlie drying-np of the leaves themselves. 

The morphological description of the various stages of development of 
he insect is followed by notes on its biology. 

• 1 6 - Lonchaea aristellaj a Dipteron Injurious to the Fig Tree and the Wild Fig Tree 

in Italy I . — f SavaSI'ANO, J,., in AfimthdAIn R. Siazioiu di A^ricdUira e rruiiic 'Ultra, 

Acirt-alc, Xol, lY, pp. 1 -r .i I’l. 1917 — 11 . SinVLSTKl, 1 '., in BoHiiiiiio dii 

Ltiboratono di i;c'nirad c rr^rin ja d.Hti R. Scnola li' A'^ficdiurci in P-yrlici, 

Vol. XTT, pp, 1:3-14^ 19 IVirtici, 1M7. 

Savastano, who was the first (in 1915) to report the presence of Lvtr 
.hat’a arisidla Beck (“ mosca nera del hco black hg fly) in Italy, has con- 
:iuued his studies on tin’s dipteron, injurious to the hg tree in the vSorreiito 
xiiinsula, and especially in \’ico Fqnense. 

SlUVESTRl made observations in the neighbourhood of Portici, near 
Naples, and in Cilento, and examined specimens of the insect from various 
Italian localities and other districts bordering on the Mediterranean (pro- 
vince of Porto Maurizio, Perugia, Caserta, Benevento, Bari, Lecce, Cosenza, 
datania, Trapani, Palermo, sSassari, and Portugal, Spain, Corfu, Iripoli, 
Algeria). He recognised that the fly is a parasite which does much 
damage to the wild and the ordinary fig trees. 

Both authors give much information on the biology and habits of the 
insect of which St/A'estki gives a detailed morphological description. 

The only varieties of fig tree attacked arc those the fruit of winch have 
large scales arranged almost horizontally, not short and converging towards 
the interior of the eve. Among the cultivated varieties those attacked are, 
in the province of Naples, ‘^troiano ’ and natalino ; in Cilento, pas- 
carolo ” and “ fleo a tre produzioni ” ; in Sicily, ' biancolillo and other 
wliite and black varieties. 

Of the wild flg-trees, which, according to Siiat^strus the fly's favourite 
plant host, tlie varieties with an elongated, oval receptable, welhdeveloped 
cavity and horizontal scales, arc the best suited to the development of the 

ii'sect. ^ • , 1 V 

The enemies of the insect mentioned by Isavastano niduclc ants, 
the coleopteron ^inoxxlon .yxdcnUiiim Oliv., the becafleo and the tmcli. 
I'rom pupae of Londma, collected at Portici and Resina. Mlvestri co- 

*• (1) Sk-e /n July, T 015, N't *- 777 ) 
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tained specimens of a chalcid hymenopteron, Pachyneuron vindemmiat 
(Rond.), which however, is of little or no importance in controlling the insect 

As regards artificial means of control, besides collecting and destroying 
the ripe and unripe receptacles which have fallen, the cultivation of the va- 
rieties most attacked should be given up, or at least limited. The wild- 
fig, unless absolutely necessary to ripen the receptacles of varieties of real 
economic importance, should not be cultivated. Where caprification is 
necessary only those varieties of wild fig should be used the receptacle of 
which has short scales converging towards the interior of the eye. 

According to Savastaxo, too great cultural care should be avoided, 
especially excessive fertilising with farm-yard manure, because this causes 
a greater separation of the scales, thus facilitating attack by the insect. 

The practice of “ touching ”, adopted in the province of Naples, by 
which a drop of olive oil is placed in the eye in August to hasten ripening, 
is an indirect means of defence against the fly ; the eye contracts, the scales 
do not open, and the oil penetrates the interstices, so that the insect cannot 
deposit its eggs in the fruit. 

717 - Corytbuca spinulosa Gibson, a New Lace-bug onWildCheny in New Jersey. 

— Dickerson E- L. and Weiss, ll. B., in EntomoioL ical Nius, Vol. XXIX, Nti. j 
pp. i2i-i:r5 -i- I Plitt. Philailclpliiu, Ajiril, 1918. 

This paper gives a morphological and biological description of Cor\’- 
thucha spinulosa Gibson, first observed towards the end of the suminer of 
1916 feeding on leaves of wild cherry (Prnnns serotina) at Jamesburg, New 
Jerse\\ So far this species has only been found in that locality. 

718 - Insects Injurious to Forest Trees in Sweden in 1916. — Tkagardu, ivar, in 

Year V, Pt. x, pp. 10-20 + 5 Tigs. ; I‘t. 2, pp. 45-62 + 8 Figs. Stockholm, 191;^. 

The paper contains a list of the insects injurions to forest trees 
reported in Sweden in 1916, together with notes on their distribution 
throughout the kingdom, especially from the point of view of local climatic 
conditions. 

Ips typographits L. {“ Granbark borren ”) and Piiyogcnes chalcogra- 
phus L. (” Sextandade Barkborreii ”). The province of Harndsand was 
the chief centre of attack ; here the insects were reported from nearly all the 
forests (70 %). Then came, Mellersta Norrland, Gavle, Dala. and Ostra, 
with 50 %. No damage, howwer, was reported from Ovre Norrbotteii 
or the province of SkellefteA, but in Nedre Norrbotten, UmtA, and the pro 
vince of Bergslag, 25 to 28.5 % of the forests were attacked. In the southern 
districts of Vistra, Smiland and Sodra, the figures vary betwecTJ 10 
and 22 %. 

The temperature has a great influence on the development, and, con- 
sequently, also on the multiplication and diffusion of Ips fypographns. Ac- 
cording to the observations of Kolmodin and Henning, in the Orsa forests 
in 1914* the life cycle of the first generation covers a period of 70 days (May 
16 to July 24), whereas in Germany (Tharandt) it lasts 52 days (May 30 to 
July 21). This difference is accounted for by the temperature. At Tha- 
randt, according to Uhijg, the total temperatures for the 52 days w'«s 

[TI«‘TI8] 
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;45oC. with an average of +22.C120 ; at lalrni (the nearest observatory 
, Orsa) the total for the 70 days was 1151^^0., with aa average of +1640. 

Bupalus piniarus I,. (‘'Tallmataren"). — The districts which suffered 
,ost in 1916 were Kykdping hSdrby), Jonkoping, Vastbo (Nennesmo), 
just.Sodre More, and all the Kalmar district. In studying the distribu- 
on of the insect from 1889-1916, it is seen that the chief centres of attack 
:e found in the east of vSweden, to the east and north of the 550 mm. iso- 
cet. The atmospheric precipitation decreases as one passes from the Atlan- 
c to the Baltic districts, and, as the rainfall decreases the possibility of 
welopment of /its increases. The attacks of this insect are most fre- 
iient and widespread in those districts and years in which the total rainfall 
below 550 mm. ; this is .seen from the following table. 


Orebro 

Averrigc 
precipitation 
in mm. 

' ■ ■ • 577 ‘t 

Precipitation 
at the lime 
of an attack 
in mm. 

Decrease 

% 

20.5 

NyV'Spiti^ . . . , 

• ■ ■ ■ 5^3.3 

40<j.S 

27,2 

Giivle 

.... 487,3 

377.7 

22.4 

K;ilw;ir 

.... 43 pi 

365.7 

15.4 


Lophyrus sertifer and L. pini B. (" Tallsteklama —In 1916, 
bese insects were observed in a few' districts only — vStorlandet, lailea, 
iarpenberg, llalnistad, Tjust, and Lunnerbo. An examination of the chart 
f the distribution of Lophyrus is Sweden during the period 1880-1915 con- 
rms the general diffusion of the insects from the south to the far north and, 
t the .same time, shows clearly the influence of temperature in theii develop- 
lent. The chief centres of attack are to the south of the isotherm -b 
The followi]ig were also reported:— Mydophiius piniperda and A/. 
'lifior (“ Margborrarna ") ; Ips scxdcntatus Boern. (" Tolvtandade Bark- 
wren'’), L acnvnuatns Cyll. (“ Skarptandade Barkborren”) ; Hylobius 
bictis L. (“ Snytboggen ; Mdasoma acuea L. Algullbaggen") ; Agc- 
Kiica alni L. (“ B 1 & Allovbaggen ") ; Lipuns monachuh. (“'Xunnan ^); 
Iriogaster lanestris T- (" Bjorkspiiinaren") ; Pitnolis griseovariegaia Goeze 
"Tullflyet") : Hibernia aefoliaria Cl. (“ Lindmatareu") ; Toririx resiwlla 
4. {“ Martsgallvecklareii ") ; Argvresthia Zell. (“ Granknopps- 

iialen”) and lydn huroglyphica Christ. (- Tallkultur-Sackepinnare- 
tekeln ”). 

f^»83. 
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